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MEMORANDUM

SUBJECT: Gluidelines for the Preparation of the 1996 State Water Oualztv Assessments (305(b)

: - Reports)
FROM: Robert H. Wayland 111, Director %

Office of Wetlands, Oceans and Watersheds (4503F)

10: Addressees

Attached. for your information and use are the Guidelines for the Preparation of the 1996
State Water Quality Assessments (305(b) Reports). These Guidelines reflect continuing efforts by the
Environmental Protection Agency (EPA) and States and Tribes through the 305(b) Consistency
Workgroup to refine the water quality assessment and reporting process under Section 305(b) of the
Clean Water Act.

The 1996 305(b) Consistency Workgroup made several recommendations to improve the 1996
Guidelines for the States and Tribes. The Workgroup consists of representatives from 25 States, 3
Tribes, 6 Federal Agencies, the 10 EPA Regions and Headquarters. The Workgroup met in October
1993, May and October 1994, and had several sub-group meetings and scores of conference calls.
The goals of the Workgroup were to improve accuracy and consistency of 305(b) reporting. In
particular, we would like to highlight the following significant changes for the 1996 reporting cycle:

o Transition toward a 5-year 305(b) cycle cbupled with a comprehensive characterization of all
waters using a variety of monitoring techniques;

o A long-term vision for water quality monitoring, assessment and reporting;

o Description of the kinds of data used to make aquatic life use and drinking water use
determinations;

0 More specific guidance for ground water and drinking water assessmentr using envzronmental

indicators,; and

o Minimal guidance for first-time Tribal reporting.
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The BLUE section of the Guidelines describes the contents of the informdtion to be submitted in
individual State reports.

These changes to the Guidelines should have minimal impact on most of the State and Tribal
305(b) programs while adding significantly to the clarity with which we monitor and report aquatic
conditions. , '

We are issuing these Guidelines eleven months before the 1996 State 305(b) reports are due to
EPA. By mid-summer of 1995, we will issue the new software for the Waterbody System *96 (WBS96)
to the States and Tribes for use in producing their reports (States and Tribes may request a beta test
version now if they desire). This additional software will facilitate reporting outlined in the attached
Guidelines, but will not delay the development or submittal of the 1996 305(b) reports.

Also attached is a booklet for Tribes. Five Tribes reported on water quality in their 1994
reports. The objective of the booklet is to introduce additional Tribes to 305(b) water quality
monitoring, assessment and reporting. Through the 305(b) reports, Tribes can report the status of
water quality as well as identifying improvements needed to achieve healthy ecosystems and other
Tribal needs, including unique cultural uses. ‘

With the distribution of the Guidelines, we are concurrently convening training sessions for
the States and Tribes in each EPA Regional office. The training focuses on State and Tribal
reporting following the changes to the 1996 Guidelines and WBS96.

Please ask your Regional 305(b) Coordinators to transmit these Guidelines and Tribal
brochure to your States and Tribes, in order to begin preparation of the 1996 305(b) reports. We
would especially like to thank members of the Consistency Workgroup (listed in the Acknowledgements
section of the Guidelines) for their valuable contributions. If you have any questions concerning the
above, please call Barry Burgan, the National 305(b) Coordinator, at (202) 260-7060 [FAX (202)
260-7024]. " If you elect to develop supplemental Regional guidance, please be sure to send an
informational copy to Barry. His mailing address is U.S. Environmental Protection Agency, 4503F,
401 M Street, SW, Washington, DC, 20460; email burgan.barry@epamail.epa.gov. ‘
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1. THE 305(b) PROCESS
®

SECTION 1

THE 305(b) PROCESS

1.1 Background

The Federal Water Pollution Control Act (PL92-500, commonly known as the
Clean Water Act), as last reauthorized by the Water Quality Act of 1987
(PL100-4), establishes a process for States to use to develop information on
the quality of the Nation’s water resources and to report this information to
the U.S. Environmental Protection Agency (EPA), the U.S. Congress, and the
citizens of this country. The requirements for this process are found in
Sections 106(e), 204(a), 303(d), 305(b), and 314(a) of the Clean Water Act
(see Appendix A). Each State must develop a program to monitor the quality
of its surface and ground waters and prepare a report every 2 years
describing the status of its water quality. The EPA issues guidelines for
‘ ' States to use during each reporting cycle. States use these guidelines to
prepare reports for EPA. EPA compiles the data from the State reports,
summarizes them, and transmits the summaries to Congress along W|th an
analysis of the status of water quality nationwide.

This process, referred to as the 305(b) process, is an essential aspect of the
Nation’s water pollution control effort. It is the principal means by which the
EPA, Congress, and the public evaluate water quality, the progress made in
maintaining and restoring water quality, and the extent of remaining
problems. Many States rely on the 305(b) process for information needed to
conduct program planning and to report to their legislatures on progress and
remaining problems in their water pollution control programs. The 305(b)
process is an integral part of the State water quality management program,
requirements for which are set forth in 40 CFR 130. In 1994, 58 States,
Territories, Interstate Commissions, and Indian Tribes prepared 305(b)
reports. ‘

1.2 Vision and Long-term Goals

The following are the vision and long-term goal statements for State 305(b)
reports and the National Water Quality Inventory Report to Congress.

1-1
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Vision for State 305(b) Reports and the National Water Quality Inventory
Reports to Congress

The 305(b) reports will characterize water quality and the attainment of water quality
standards at various geographic scales. In doing so, the State/Territory/Interstate and
Tribal reports, as well as the National Water Quality Inventory, will

e Comprehensively characterize the waters of the States, Tribes, Territories, and the
Nation, including surface water, ground water, coastal water, and wetlands

s Use data of known quality from multiple sources to make assessments
¢ |ndicate progress toward meeting water quality standards and goals

* Describe causes of polluted waters and where and when waters need special
protection

e Support watershed and environmental policy decisionmaking and resource allocation
to address these needs

¢ Describe the effects of prevention and restoration programs as well as the
associated costs and benefits

* |n the long term, describe assessment trends and predict changes
¢ |nitiate development of a comprehensive inventory of water quality that identifies

the location and causes of polluted waters and that helps States, Tribes, and
Territories direct control programs and implement management decisions.




1. THE 305(b) PROCESS

Long-term Goals for the 305(b) Process

Purpose and Uses

¢ The Report to Congress continues to meet Clean Water Act (CWA) requirements and be a
primary source of national information on water quality.

o The State and national 305(b) reports meet CWA reporting requirements, which include -
reporting on the achievement of water quality standards and designated uses,
recommendations for actions to achieve these uses, and estimates 01 the environmental
impact, costs, and benefits of achieving these uses.

¢ The assessment data that form the basis of the reports become more useful and accessible to
decisionmakers by increased use of tools such as a modernized STORET, the EPA Waterbody
System (WBS), the EPA Reach File Version 3 (RF3), and geographic nnformatlon systems
(GISs).

o The reports move toward reporting assessment data by watershed and/or hydrologic unit and
State; data management tools allow consolidation at both levels.

o The reports also satisfy other needs identified by State 305(b) staff: educating citizens and
" elected officials, helping to focus resources on priority areas, consolidating assessments: in
one place, consolidating CWA-related lists of impaired waters, |dent|1fy|ng data gaps, and
reporting the results of comprehensnve assessments. * ’

[
Reporting Format and Content

o Report format and content remain relatively stable with some improvements each cycle, such .
o ‘
as: -

- increased use of GIS maps

- more emphasis on watershed protection, ecological indicators, and biological integrity

- increased emphasis on Regional and Tribal water quality issues

- increased input from sources outside 305(b) such as EPA’s Environmental Monitoring and
Assessment Program (EMAP), the Department of Interior’s National Biological Service
(NBS) and National Ambient Water Quality Assessment (NAWQA) Program, the National
Oceanic and Atmospheric Administration’s National Status and Trends Program, and the

Intergovernmental Task Force on Monitoring Water Quality (ITFM).

e The full Rveport to Congress and/or the Summary Report become ava‘ilable in electronic format
on the information superhighway; platforms may include the Internet or CD ROM.

{continued)
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Long-term Goals (continued)

Time and Extent of Assessments

* The reports comprehensively characterize the condition of the waters of the States,
Territories, Tribes, and the Nation in transitioning to a 5-year 305(b) cycle.

| ® States make greater use of data from Federal agencies, all appropriate State agencies, local
| governments, and nongovernmental organizations to increase the extent of State
assessments each 305(b) cycle.

* Between 305(b) cycles, States keep their monitoring and assessment databases current to
simplify report preparation and increase the usefulness of assessment data.

i

ii Assessment Quality

¢ States adopt improved monitoring and assessment methods as recommended by the ITFM
and reported in the 305(b) reports.

* The reports include assessments of ground water aquifers.

* States increase efforts to achieve reproducible assessments; i.e., once an assessment
methodology has been set, the use support determination for any waterbody becomes
independent of the individual assessor.

| ® States identify the quality of individual assessments beginning with aquatic life use support
for wadable streams and rivers in 1996. Also, States describe their assessment methods in
detail and include flow charts of these methods.

| ®* Assessments begin early in each cycle to allow time for adequate quality assurance of State
reports and WBS or State-specific databases.

* States and EPA georeference State waterbodies to Reach F|Ie, Version 3 (RF3), to allow
mapping of impaired waters.

| » At the 305(b) Workgroup’s recommendation, at least one staff position per State is devoted
to managing and analyzing assessment data, with a dedicated personal computer and GIS
support. The ITFM and EPA’s 106 Guidelines recommend a multidisciplinary State
assessment team.
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‘ 1.3 Goals for the 1996 Cycle

EPA establishes goals or themes for each 305(b) reporting cycle to promote
achievement of the vision and long-term goals for the 305(b) process and to
coordinate reporting efforts among the States, Territories, Interstate
Commissions, and Tribes. The goals for 1996 are to

Expand use of biological indicators and reporting

Improve technical basis and extent of assessments

Document and improve assessment quality

Increase the use of visuals in presenting information (e.g., GIS maps)
Develop a process for reporting by hydrologlc unﬁt

Improve data management.

The following discussion expands upon these goals ﬂ)r the 1996 cycle.
Expand Use of Biolbgical Indicators and Reporting

EPA and the States have long recognized the importance of developing,
implementing, and supporting ambient biological assessment programs to
report on the overall health of the aquatic ecosystem. Biological indicators

. reveal whether an ecosystem is functioning properly and is self-sustaining.
This information will assist States, Territories, Tribes, and Interstate :

‘ ' Commissions in measuring progress toward achieving'the CWA objective of

biological integrity and determining attainment of designated aquatic life :
uses. EPA strongly recommends using an integrated assessment involving
biological, physical/chemical, and toxicological monitoring.

The Intergovernmental Task Force on Monitoring Water Quality (ITFM),
composed of representatives from 10 States, Tribes, or Interstate
Commissions and 10 Federal agencies, is recommending methods for
assessing water quality, including biological indicators. For additional
information on indicators recommended by ITFM, see Sections 4.7 and 5.1.2 ,
and Water Quality Monitoring in the United States ({TFM, 1994a).

EPA and the ITFM believe that increased capability and use of biological
assessment tools at the State level will result in more consistent and
accurate reporting of designated use attainment in th(l National Water Oua/lty
Inventory Report to Congress. . Co- -

Improve Technical Basis and Extent of Assessments

In recent years, work groups have made substantial progress in improving
the technical basis and consistency of water quality assessments. However,
, further progress is needed to increase the consistency and usefulness of
water quality measures reported by the States and summarized in the
. National Water Quality Inventory Report to Congress. ‘

1-5°
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EPA convened a 305(b) Consistency Workgroup in 1990, and expanded it in
1992 and 1994, to address issues of consistency in water quality reporting
and to improve accuracy and coverage of State assessments. The :
Workgroup now consists of representatives from 25 States and Territories, 3
Indian Tribes or Tribal Groups, 1 Interstate Commission, 6 Federal agencies,
the 10 EPA Regions, and EPA Headquarters. This standing Workgroup,
which will also develop future 305(b) guidance, engaged in numerous
conference calls and issue papers, met in October 1993 and in June and
October 1994 to review various drafts of the Guidelines and specific issues,
and made the following recommendations to improve 1996 305(b) gu1dance
to the States:

e Refine the definitions and guidance concerning data quality, sources of
impairment, frequency and duration of exposure to toxics, and aquatic
life assessments and indicators.

e Revise the guidance for ground water and drinking water reporting.

In addition to these recommendations, EPA has established the following
goals for the 1996 cycle and beyond:

e States progress toward characterizing all surface and ground waters
every 5 years (after a transition period) using a variety of techniques
targeted to the condition of, and goals for, the waters. These techniques
may include probability-based sampling designs to enable inferences
about entire categories of waters (e.g., all wadable streams) from a
subset of waterbodies. :

e States include information from Federal agencies and other relevant
organizations in their 305(b) reports to increase the breadth or extent of
assessments. :

Guidance developed as a result of these recommendations is incorporated in
Sections 5 and 7 and Appendix B. The Workgroup reviewed all changes,
which are summarized in Section 2, "Summary of Changes for 1996." Of
the bulleted items above, the third item may have the most significant impact
on State 305(b) programs. Achieving a comprehensive level of assessments
each 5 years could require new monitoring approaches and additional
emphasis on assessments in some State water quality programs.

Document and lmprové Assessment Quality

In the past, few States have tracked measures of assessment or data quality
in their 305(b) assessments. For 1996, the Guidelines ask States to assign
an Assessment Description Level to the aquatic life use support assessment
for each wadable river or stream waterbody (see Section 5.1.4).

1-6




1. THE 305(b) PROCESS

Such measures will be useful at the State level in planning and evaluating
State monitoring programs. For example, a State might find that
assessments in a particular basin need to have a higher level of information
before spending large sums of money to implement conirols there.

EPA will not aggregate assessment description information to the national
level. Rather, EPA will use the information to determine the strengths and
limitations of State monitoring and assessment programs and improvements
needed (including appropriate funding), eventually helping to increase
comparability of assessments among States. This is especially important, for
example, in ecoregion studies that cross State boundaries or in Regional
comparisons.

Increase the Use of Visuals in Presenting Information

A great deal of information about use support, causes, and sources can be
presented in a single map or other illustration. Several States have made
effective use of color maps and photographs in recent reports. GIS
technology and the data to support it, such as WBS datasets, are becoming
available in more State water quality agencies each 305(b) cycle. In FY94
and FY95, EPA is providing technical support to States to georeference their
WBS waterbodies to the Reach File Version 3 (RF3) to facilitate GIS
applications.

The goal for 1996 is for each State to include maps showing, at a minimum,
use support, causes, and sources. Color maps are preferred because of the
wide range of information they can present. EPA is rnaking sample maps
available to Regional 305(b) Coordinators. !

Develop a Process for Repo‘rting by Hydrologic Unit (Georeferencing)

Historically, States have tracked use support at two levels: the individual
waterbody level and statewide. Modern information technology makes it
possible to track assessments at other levels with relatively little additional
effort. The most useful levels to water quality managers are the watershed,
the river basin, the U.S. Geological Survey (USGS) 8-digit Cataloging Unit,
and the ecoregion. Figure 1-1 shows three of these different levels; also,
Appendix H contains examples of assessment information at the basin level.

The goal for 1996 is to move closer to full integration of assessment
information at all scales. Fully integrated assessment information would
mean

i
* All waterbodies are georeferenced (i.e., assigned locational coordinates).

* Watersheds, basins, and other hydrologic units are selected to "nest”
within one another and to share common boundaries wherever possible.

1-7
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* Assessment reports and maps can be generated at any hydrologic level
and by ecoregion. f

® Assessment results are consistent among 305(b) reports, watershed
plans, basin plans, and other State reports.

Careful data integration is key to the goal of aggregating assessments at
- different hydrologic units. For this reason, EPA is providing technical support
to the States for georeferencing waterbodies. Some States are revising their
watershed boundaries to be consistent with other agencies’ boundaries. - As
States upgrade their information systems and make greater use of GIS, WBS,
and other tools, EPA is confident that this goal will eventually be achieved
nationwide.

States with information systems that can generate assessments at the river
basin or hydrologic unit level are asked to report their assessments for 1996
on this basis as well as to present statewide summary data. Please contact
EPA’s National 305(b) Coordinator, Barry Burgan, at (202) 260-7060, or
your Regional 305(b) Coordinator for more information.

Improve Data Management

Information from the 305(b) process is becoming critically important as
water pollution control efforts shift from technology-based to water-quality-
based approaches. Waterbody-specific information is needed to comply with
requirements under Sections 319, 314, and 303(d) of the Clean Water Act
and to answer key programmatic questions. To improve data consistency
and usefulness, simplify preparation of State reports, and provide a
- management tool for States, EPA developed a computerized data system, the
Waterbody System (WBS), to manage the waterbody:-specific portion of the
305(b) information. .

In 1993-94, WBS users and EPA recommended the following for the 1996
cycle:

® Maintain stability in basic WBS operations
e Develop a local area network (LAN) version of WES
* Continue progress on reach-indexing waterbodies to RF3

* Enhance the WBS Deté'ileqlolptionffor those States that want to use it to
manage assessment data at the subwaterbody level

e Develop a distributed file approach for program-specific information (e.g.,
for Clean Lakes or total maximum daily load [TMDL] data) that plugs into
the core WBS . v
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* Provide additional hands-on WBS and RF3 training

e Introduce Assessment Description Codes as measures of quality in ALUS
assessments :

e Promote the establishment of a full-time position for water quality
assessments and WBS use in each State and Region to maintain ongoing
familiarity with WBS and provide adequate labor for ensuring data quality

e Continue to provide technical support to States that choose to use WBS.
Work with other States to provide EPA with WBS-compatible data files
sufficiently complete for EPA to aggregate.

EPA is implementing these recommendations for the 1996 cycle. The
updated version of WBS, WBS96, will retain the same core programs and
user-friendly concepts (pop-up windows, pick lists) as the previous version.
EPA will provide WBS96 and installation instructions to States within a few
weeks of transmittal of final 1996 305(b) Guidelines. EPA contacts for the
WBS are the Regional WBS Coordinators and Jack Clifford, National WBS
Coordinator, {(202) 260-3667.

EPA expects States to fully implement the WBS or a WBS-compatible system
for 1996. EPA has provided WBS users with technical assistance since
1987 and will continue to do so in 1995-96.

1.4 Tribal 305(b) Reporting

EPA encourages Native American Tribes to develop the capability to assess
and report on the quality of Tribal water resources. The development of a
Water Quality Assessment Report under Section 305(b) of the Clean Water
Act provides a management tool that can be used by Tribal decisionmakers
to protect the land and water for future generations. These reports provide a
method for Tribal decisionmakers to assess monitoring data in a meaningful
way and use this information to guide efforts to care for Tribal water
resources. The process offers an opportunity for a Tribe to call national
attention to issues such as fish tissue and groundwater contamination from
toxic chemicals and provides a vehicle for recommending actions to EPA to
achieve the objectives of the Clean Water Act and protect Tribal waters for
cultural or ceremonial needs.

Native Americans are exempted from the Clean Water Act reporting
requirement under Section 305(b) (Federal Register, Vol. 54, No. 68,

April 11, 1989, p. 14357). However, several Tribal entities, including the
Hoopa Valley Reservation in California and the Gila River Community in
Arizona, have prepared 305(b) reports. This reporting process has allowed
these Tribes to go beyond reporting summaries of raw data and to identify

1-10
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the pollutants and stressors causing impairment of Tribal waters and the
sources of these stressors where possible. ‘

These Guidelines contain a summary of key items for first-time Tribal reports
(Appendix B). The process goes beyond the requirements to perform
monitoring and/or analysis in accordance with EPA quality assurance and
quality control (QA/QC) guidelines and provide summary monitoring data to
EPA. Also, EPA has prepared a booklet describing the basics for Tribal
305(b) reporting and potential advantages to Tribes that choose to report
through the 305(b) process (U.S. EPA, 1995a). This booklet is available
through EPA Regional 305(b) Coordinators (see list inside front cover of
these Guidelines).

EPA encourages Tribes to work with appropriate Federal or State agencies to
facilitate technical transfer of methods and data to enhance the Tribes’
capabilities and ensure coverage of Tribal waters. Tribes are encouraged to
prepare their own 305(b) reports, prepare a joint report about Tribal waters
with the appropriate State water quality agency, or contribute assessment
data to the State 305(b) report.

1-11







SECTION 2

2. SUMMARY OF CHANGES FOR 1996
I

SUMMARY OF CHANGES FOR 1996

This section summarizes changes in the 1996 305(b) Guidelines since the
1994 Guidelines. The changes are grouped below by topic.

2.1 Vision and Goals N o B

New vision statement and goals for State 305(b) l"eports and the National
Water Quality Inventory Reports to Congress {pp. 1-2 through 1-4)

2.2 Individual Use Support

Expanded guidance for making aquatic life use subport decisions
including revised guidance on use of toxicant data (p. 5-1)

New Assessment Description Codes as measures of assessment quality

for aquatic life use support (ALUS) assessments of certain waterbodies
{(p. 5-b) ' ‘

Summary table on impaired waters replaces overall use suppbrt table
(p. 7-8) '

Guidance on breadth or extent of assessment for surface waters (p. 4-1)

Exarhples'of level of detail requested in describing assessment methods
(Appendix F) ;

2.3 Ground Water, Drinking Water, and Wetlands Resources |

New guidance for reporting drinking water use assiessments to take
advantage of Safe Drinking Water Act (SDWA) reporting requirements
and to emphasize the range of SDWA contaminants (pp. 5-1 and 7-38)

New guidance for reporting ground water assessments to emphasize
reporting by aquifer or hydrologic setting for three types of monitoring
data, based on work by the 305(b) Ground Water Subgroup (p. 8-1)

Reduced wetlands assessment reporting requirements (p. 7-26)

2-1
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2.4 Comprehensive and Targeted Coverage

e Transition to goal of characterizing all waters of the State according to
condition of, and goals for, the waters, targeted to a 5-year cycle (p. 4-2)

o Goal of delineating and spatially referencing all waterbodies, with focus
on impaired and threatened waterbodies (pp. 1-7 and 4-6)

* Reporting by river basin beginning in 1996 for States with the necessary
data and data management capabilities (pp. 1-9, 4-12, and Appendix H)

* Special guidance for first-time Tribal 305(b) reports (Appendix B)
2.5 Better Definitions

e Clarified definitions of major, moderate, and minor causes and sources
and natural sources (pp. 3-12 and 3-14)

o Types of information to better address sources of impairment
{Appendix C)

e Clearer guidance on cost/benefit information (p. 6-9)

2.6 Format : | O)

¢ Guidelines reformatted to present a more logical flow of information
about the 305(b) assessment process.

e . Certain tables on public health/aquatic life concerns now optional in
cases where EPA has national level data or Where State-level data are not
useful at the national level (p. 7-31)

e WABS being modified to reflect changes to the WBS (EPA will distribute
WBS96 several weeks after these Guidelines)

e Emphasis on use of visuals such as maps for illustrating use attainment,
causes, and sources (pp. 1-7 and 7-4)

* New format for reporting on surface water monitoring programs to be
consistent with recent EPA Section 106 grant guidance and ITFM
monitoring framework (p. 7-1, Appendix E)

e Sections dealing with water pollution control programs to appear near
beginning of 305(b) report (p. 6-7)
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SECTION 3

WATER QUALITY ASSESSMENTS UNDER SECTION 305(b)

This section describes the basic components of a water quality assessment
including degree of use support, causes (pollutants and other stressors), and
sources of impairment. [t also gives clearer explanations of several concepts
that may have caused inconsistencies in the past such as the fully
supporting but threatened category, presumed assess ,ments, and natural
sources.

3.1. What Is an Assessment?

In setting their water quality standards, States assign one or more
designated uses to each individual waterbody. Desigrjated uses are beneficial
uses that States want their waters to support.. Examples are aquatic life
support, fish consumption, swimming, and drinking water supply. Under
‘ o Section 305(b), assessment of an individual waterbody (e.g., a stream )

segment or lake) means analyzing biological/habitat and {ohySIcallchemlcal
data and other information to determine !

~ e The degree of designated use support of the waterbody (fully supporting,

' fuIIy supporting but threatened, partially supporting, or.not supporting)

¢ |f designated uses are impaired, the causes (pollutants or stressors) and
sources of the problem

] Biological integrity using_State biological criteria or: other measures.

¢ Descriptive information such as the type and level of data used in the
assessment. : ‘

Figure 3-1 shows how monitoring, assessment and reportmg are related for
an individual waterbody. " |

3.2 Degree of Use Support
Each deS|gnated use has its own requnrements for a flndmg of fully

supporting, fully supporting but threatened, partially supporting, or not
supporting. Section 5 of these Guidelines, "Making Use Support
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3. WATER QUALITY ASSESSMENTS UNDER SECTION 305(b)

Determinations,"” gives EPA’s detailed recommendations for determining the
degree of use support for various designated uses.

Throughout these Guidelines, the term "impairment" 'means either partially
supporting or not supporting a designated use.

The category "fully supporting but threatened" requires further explanation.
A waterbody is fully supporting but threatened for a particular designated
use when it fully supports that use now but may not in the future unless
pollution prevention or control action is taken because of anticipated sources
~or adverse pollution trends.’ Such waters are treated as a separate category
from waters fully supporting uses. States should use this category to
describe waters for which actual monitoring or evaluative data indicate an
apparent declining water quality trend (i.e., water quality conditions have
deteriorated, compared to earlier assessments, but the waters still support
uses). States may also choose to include waters for which monitoring or
evaluative data indicate potential water quallty problem requiring additional
data or verification.

Fully supporting but threatened is not appropriate during temporary
impairment of designated uses {e.g., due to a construction project in a
watershed). The threatened category may be appropriate prior to anticipated
; impairment, but while actual impairment is occurrmg, partial support or
nonsupport should be reported. . '

Summarlzmg Assessment Results in the Report to Congress

Beglnnlng WIth the 1994 Report to Congress, EPA is using the following descrlptlve
terms in graphical presentations of degree of designated use support

Good Water Quality Fully Supporting or FuIIy Supportlng but Threatened
Fair Water Quality = Partially Supporting : .

Poor Water Quality Not Supporting

Impaired = Partially Supporting‘ or Not Supporting

3 3 Types of Assessment Informatlon 7 . | . s

The State reports assessments of only those waterb»odles for which use
support decisions can be based on reliable water quality information.  Such .
assessments are not limited to waters that have been directly monitored -- it
is appropriate in many cases to make judgments based on other information.
Waterbodies assessed prior to the current reporting period can be included in
-305(b) reports if the State believes that the assessment conclusions are still
valid. It is not appropriate, however, to claim that waterbodies are fully
supporting uses by default in the absence of sufficient information to make
an assessment {see also Section 3.5). '
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Table 3-1 lists categories of information for assessments. These
Assessment Type Codes are from the EPA WBS. They provide a wealth of
information about the basis for individual assessments. ' For the 1996 cycle

.and beyond, EPA is strongly encouraging the use of Assessment Type Codes

in WBS and other State assessment data systems.

3.4 Monitored and Evaluated Waters

EPA asks the States to distinguish between assessments based on
monitoring and assessments based on other information.

e "Evaluated waters" are those waterbodies for which the use support
decision is based on information other than current site-specific ambient
data, such as data on land use, location of sources, predictive modeling
using estimated input variables, and some surveys of fish and game
biologists. As a general guide, if an assessment is based on older
ambient data (e.g., older than 5 years), the State should also consider. it
"evaluated." : ,

o "Monitored waters" are those waterbodies for which the use support ,
decision is principally based on current site-specific ambient data believed
to accurately portray water quality conditions. Waters with data from
biosurveys should be included in this category along with waters
monitored by fixed-station chemical/physical monitoring. To be
considered "monitored” based on fixed-station chemical/physical
monitoring, waters should be sampled quarterly or more frequently

States may use some flexibility in applying these guidelines. Fof example:

¢ For the 800 series of codes in Table 3-1, if State-approved quality
assurance/quality control procedures have been applied to volunteer
monitoring programs, waters sampled under these programs could be
considered monitored. However, a State may use its discretion in making
an Assessment Category determination of evaluated vs. monitored.

¢ If older ambient data exist for high-quality waters located in remote areas
with no known pollutant sources, and if those data are believed to :
accurately portray water quality conditions, those waters could be
considered monitored. '

EPA and States have been working together to better define the kinds of
data upon which assessment decisions are made. See Tables 5-2 and 5-3,
which describe how various kinds of data correspond to "monitored” and
"evaluated."

(34 . .
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175

180

190

191

200

210
211

220

222
230
231

240
242

250

260
270

275

300

310
315
320
321
322
330
331
340
350

Table 3-1. Assessment Type Codes from the Waterbody System

‘Qualltatlve {evaluated) assessment--unspeclfleda

Information from local residents

Surveys of fish and game biologists/other professionals

Land use information and location of sources

Incidence of spills, fish kills, or abnormalities

Monitoring data that are more than 5 years old

(See 800 category) ' ‘

Occurrence of conditions judged to cause lmpalrment (e. g channellzatlon,

‘ dredglng, severe bank erosion)

Screenmg models (desktop models; models are not calibrated or verified)
BlologlcaI/habltat data extrapolated from upstream or downstream waterbody
Physwal/chemlcal data extrapolated from upstream or downstream waterbody

Physical/chemical momtormg ‘

Fixed-station physical/chemical monitoring, conventional p()llu1ants only

Highest quality fixed-station physical/chemical monitoring, conventional pollutants;
frequency and coverage sufficient to capture acute and chlonlc events, key perlods
high and low flows

Non-fixed-station physical/chemical monltorlng, conventional pollutants only
Non-fixed-station monitoring, conventional, during key seasons and flows
Fixed-station physical/chemical monitoring, conventional plus toxic pollutants
Highest quality fixed-station physical/chemical monitoring, conventional plus
toxicants; frequency and coverage sufficient to capture acute and chronic events,
key periods, high and low flows

Non-fixed-station physical/chemical monitoring, conventional plus toxic pollutants
Non-fixed-station physical/chemical monitoring, conventlonal plus toxicants, during
key seasons and flows

"Chemlcal monitoring of sediments

Fish tissue analysis
PWS chemical monitoring (ambient water)
PWS chemical monitoring (finished water)

Biological monitoring®

Ecological/habitat surveys

Regional reference site approach

Benthic macroinvertebrate surveys

RBP 1l or equivalent benthos surveys

RBP | or Il or equivalent benthos surveys

Fish surveys

RBP V or ‘equivalent fish surveys

Primary producer surveys (phytoplankton, periphyton, and/or macrophyton)
Fixed-station biological monitoring
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Table 3-1 (continued)

m

400 Pathogen monitoringb

410 Shellfish surveys

420 Water column surveys (e.g., fecal coliform)
430 Sediment analysis

440 PWS pathogen monitoring (ambient water)
450 PWS pathogen monitoring (finished water)

500 Toxicity testingb

510 Effluent toxicity testing, acute
520 Effluent toxicity testing, chronic
530 Ambient toxicity testing, acute
540 Ambient toxicity testing, chronic
550 Toxicity testing of sediments

600 NModeling®
610 Calibrated models {calibration data are less than 5 years old)

700 Integrated intensive surveyb {field work exceeds one 24-hour period and multiple
media are sampled) v

710 Combined sampling of water column, sediment, and biota for chemical analysis

720 Biosurveys of multiple taxonomic groups (e.g., fish, invertebrates, algae)

Assessments Based on Data from Other Sources

800 Assessments based on data from other sources®

810 Chemical/physical monitoring data by quality-assured volunteer program

820 Benthic macroinvertebrate surveys by quality-assured volunteer program

830 Bacteriological water column sampling by quality-assured volunteer program

840 Discharger self-monitoring data (effluent)

850 Discharger self-monitoring data (ambient)

860 Monitoring data collected by other agencies or organizations {use the assessment
comment field to list other agencies)

870 Drinking water supply closures or advisories (source-water quality based)
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Table 3-1 (continued)

Discrepancy in Aquatic Life Assessment Results?

900 Discrepancy in Aquatic Life Assessment Resuits

910 Discrepancy among different data types; aquatic life assessment is
based on physical/chemical data '

920 Discrepancy among different data types; aquatic life assessment is
based on biological/habitat data

930 Discrepancy among different data types; aquatic life assessment is
based on toxicity testing data

940 Discrepancy among different data types; aquatic life assessment is
based on qualitative (evaluated) assessment data

S O

[Note: New codes have been added to include information types in Tables 5-2 and 5-3.]

3 Generally considered to be evaluated assessment types.

b Generally considered to be monitored assessment types.

Considered to be monitored or evaluated assessment types depending on data quahty and State assessment
protocols.

States are requested to use these codes to identify cases when blologlcaI/habltat and physical/chemical data
show different assessment results.




¢

3.5 Presumed Assessments

3.6 Causes

EPA cautions States against "presumed assessments” wherein assessment
results are extrapolated without adequate technical ba$IS - Examples of:
presumed assessments are

* Assuming that waterbodies are fully supportlng by default unless there is
information to the contrary.

* Extrapolating assessments from one waterbody or watershed to others
not having very similar characteristics. :

¢ Extrapolating the "percentage of assessed stream m|les that are fully
supporting” to all streams in the State.

EPA does encourage States to report on all waters for which there is a
reasonable technical basis for evaluation. A reasonable basis could include a
judgment that a stream is not supporting uses based on channelization, a
highly disturbed watershed, and data from nearby streams with similar
characteristics. However, EPA recognizes that States will have

"unassessed" waters in the 1996 cycle as they make progress toward
characterizing all waters every 5 years,

In addition, EPA recommends that data from a single monitoring station not
be used to generate a monitored assessment of an entire watershed. Rather,
a monitoring station can be considered representative of a waterbody for
that distance upstream and/or downstream in which there are no significant
influences to the waterbody that might tend to change water quality within
the zone represented by the monitoring station. See Section 4.1.

of Impairment (Pollutants and Other Stressors)

Causes are those pollutants and other stressors that contribute to the actual

or threatened impairment of designated uses in a waterbody. Table 3-2 lists:
cause codes from the WBS. States can also add their own codes to WBS to
track additional causes. For example, some States have added codes under

Code 500--Metals to track specific metals such as mercury and copper

3.7 Sources of Impairment

Sources are the activities, facilities, or conditions that contribute pollutants
or stressors resulting in impairment of designated uses in a waterbody.
Table 3-3 lists source codes from the WBS. States can also add their own
source codes to the WBS. '

3. WATER QUALITY ASSESSMENTS UNDER SECTION 305(b) -
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Table 3-2. Cause Codes from the Waterbody System

17 i A

0000 Cause Unknown 1300 Salinity/Total Dissolved
0100 Unknown Toxicity ' Solids/Chlorides/Sulfates
0200 Pesticides 1400 Thermal Modifications
0300 Priority Organics 1400 Flow Alterations
0400 Nonpriority Organics 1600 Habitat Alterations (other
0500 Metals than flow)
0600 Ammonia {un-ionized) 1700 Pathogens
0700 Chlorine 1800 Radiation
0800 Other Inorganics 1900 Oil and Grease
0900 Nutrients 2000 Taste and Odor
- 1000 pH Co 2100 Suspended Solids =~ "
1100 = Siltation 2200 Noxious Aquatic Plants
1200 Organic 2400 Total Toxics
Enrichment\Low 2500 Turbidity
Dissolved Oxygen 2600 Exotic Species
. NOTES: In addition to the above, WBS users can enter their own customized cause codes. See WBS
. Users Guide. ‘

Codes 0200 through 0800 are toxicants for purposes of WBS'repbrts.
F

Filling and draining is considered a source {Source Code 7800) and no |ongér appears in the
above table. L S
|

WBS Users--If a State chooses to add cause codes to WBS, the data
system can still be used to generate the 305(b) summary report, "Total
Sizes of Waters Impaired by Various Cause Categories.”" 7o use the
WBS to generate this table, enter a total size for each major category
of causes (e.g., 05600--Metals or 0200--Pesticides) for each waterbody.
This is necessary because there may be overlap among the subcategories of causes.
1 See "WBS Users" box following Table 7-5 for details. ‘ '
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Table 3-3. Source Codes from the Waterbody System

S - P : O N S - M i R

0100 Industrial Point Sources
0110 Major Industrial Point Sources
0120 Minor Industrial Point Sources

0200 Municipal Point Sources

0210 Major Municipal Point Sources
0220 Minor Municipal Point Sources
0230 Package Plants (Small Flows)

0400 Combined Sewer Overflow
0900 Domestic Wastewater Lagoon

1000 Agriculture

1100 Nonirrigated Crop Production

1200 Irrigated Crop Production

1300 Specialty Crop Production (e.g., horticulture, citrus, nuts, frun:s)
1400 Pastureland

1500 Rangeland

1810 Riparian Grazing*

1520 Upland Grazing*

1600 Animal Operations*

1620 Concentrated Animal Feeding Operations (permltted point source)*
1640 Confined Animal Feeding Operations (NPS)*

1700 Aquaculture

1800 Off-farm Animal Holding/Management Area*

1900 Manure Lagoons

2000 Silviculture

2100 Harvesting, Restoration, Residue Management

2200 Forest Management (e.g., pumped drainage, fertilization, pes’ucude application) *
2300 Logging Road Construction/Maintenance :

2400 Silvicultural Point Sources

3000 Construction ‘ ‘ . - .
3100 Highway/Road/Bridge Construction : :
3200 Land Development

4000 Urban Runoff/Storm Sewers
4100 Nonindustrial Permitted
4200 Industrial Permitted

4300 Other Urban Runoff

5000 Resource Extraction
5100 Surface Mining
5200 Subsurface Mining
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Table 3-3 (continued)

5300 Placer Mining

5400 Dredge Mining : , ' : o
55600 Petroleum Activities ' s

5600 Mill Tailings ' \ “
5700 Mine Tailings ' ;
5800 Acid Mine Drainage

6000 Land Disposal

6100 Sludge

6200 Wastewater

6300 Landfills

6400 Industrial Land Treatment .

6500 Onsite Wastewater Systems (Septic Tanks)
6600 Hazardous Waste '

6700 Septage Disposal

7000 Hydromodification
7100 Channelization
7200 Dredging

7300 Dam Construction

7350 Upstream Impoundment

7400 Flow Regulations/Modification

7550 Habitat Modification (other than Hydromod)*
7600 Removal of Riparian Vegetation

7700 Streambank Modification/Destabilization
7800 Drainage/Filling of Wetlands

7900 Marinas |

8100 Atmospheric Deposition

8200 Waste Storage/Storage Tank Leaks

8300 Highway Maintenance and Runoff

8400 Spills

8500 Contaminated Sediments

8600 Natural Sources

8700 Recreational Activities C
8900 Salt Storage Sites ‘
8910 Groundwater Loadings .

8920 Groundwater Withdrawal

8950 Other*

9000 Unknown Source

Notes: In addition to the above, WBS users can enter their own customized source codes. The
overall code 8000 for "Other" has been deleted because it resulted in significant loss
' of detail nationwide. .

*Codes changed or added since 1994 Guidelines.
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WBS Users--WBS can be used to generate the 305(b) summary report,
"Total Sizes of Waters Impaired by Various Source Categories."
However, to use the WBS to generate this table, enter a total size for
each major category of sources fi.e,, the bold categories in Table 3-3
such as 1000--Agriculture and 2000--Silviculture). This is necessary
because there may be overlap among the subcategories of sources. See "WBS Users’
box following Table 7-6 for details.

Determining the sources of designated use impairment can be a difficult
process. Ambient monitoring data can give good evidence of the causes of
impairment. In some cases, field observations can provide information on
obvious, nearby problems; e.g., land use, substrate, and habitat may provide
a basis for identifying sources. This is especially the case for
"hydromodification" sources.

In most cases, additional information is needed--watershed land use
inventories, records of permit compliance, areas with highly erodible soils,
areas with poor best management practice (BMP) implementation,
measurements of in-place contaminants, or loadings from atmosphenc ,
transport or ground water. "

A modeling framework can be helpful, especially where a variety of sources
could be involved. Even a simple annual average export-coefficient
screening model can help determine if particular source categories are
significant contributors to impairment. A well-rounded assessment process,
therefore, might involve monitoring, an inventory of land uses and point
source contributions for a watershed, and, where appropriate, a screening-
level model to rank and prlorltlze the relative impacts of different source
categories. :

Appendix C lists types of mformatlon that can be used to determlne sources
of water quality impairment. v

Natural Sources

The Natural Sources category should be reserved for waterbodies impaired
due to naturally occurring conditions (i.e., not caused by, or otherwise
related to, past or present human activity) or due to catastrophic conditions.
In the past, some States have used natural sources as a catch-all category
for unknown sources.. This tends to give an inaccurate picture of the extent
of natural sources at both State and national levels. States should use the
natural sources category only for clearly defined cases, including:
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e Saline water due to natural mineral salt deposits

e Metals due to naturally occurring deposits

e Low dissolved oxygen (DO) or pH caused by poor aeration or natural
organic materials, where no human-related sources are present or where
impairment would occur even in the absence of human activity

e Excessive siltation due to glacial till or turbidity due to glacial flour, where
such siltation is not caused by human activity or where impairment would.
occur even in the absence of human activity L

e Habitat loss or pollutant loads due to catastrophic floods that are excluded
from water quality standards or other regulations

e High temperature, low DO, or high concentrations of pollutants due to
catastrophic droughts with flows less than design flows in water quality
standards.

The Natural Sources category does not include, for example, low flows due
to diversions resulting in low DO; drainage from abandoned mines resulting
in low pH; stormwater runoff resuiting in habitat destruction, high

‘ , temperatures, or other impacts except under catastrophic conditions; or
atmospheric deposition of heavy metals where human-induced emissions are
a factor. ‘

_For technical or economic reasons, impairment by a natural source may be
beyond a State’s capability to correct. A use attainability analysis (UAA)
should be done to determine if designated uses are attainable or if other uses
are more appropriate for a waterbody. Regional Water Quality Standards
Coordinators can provide information on conducting UAAs. In the absence
of a UAA, EPA recognizes that States may need to report impairment due to
natural sources even in cases where standards could be overly restrictive or
in need of revision. '

3.8 Cause/Source Linkage

States are asked to link causes with sources for waterbodies in their
assessment databases whenever possible. A special cause/source link field
is provided in WBS for this purpose. Linked cause/source data are very
important for producing the standard 305(b) report tables and for answering
State resource management questions. For example, the question "Which
waterbodies are impaired due to nutrients from agricultural runoff?" cannot
be answered if the cause/source link is not used.




The following chart illustrates what happens when causes and sources are
not linked. Although valuable information is stored, one cannot tell which
sources are associated with which pollutants or stressors:

Causes and Sources Not Linked

Mill Creek above Brook Branch

modification

Sources
Waterbody Causes (pollutants/stressors) (not linked with causes)
WBID = XX-012 Nutrients, siltation, thermal Urban runoff, removal of

riparian vegetation, municipal
point sources

The following chart shows how the same causes and sources can be
associated with each other using the WBS link variable:

Causes and Sources Linked

! Waterbody

Causes (pollutants/stressors)

Sources (linked with causes)

WBID = XX-012
Mill Creek above Brook Branch

Nutrients Urban runoff
Nutrients Municipal point sources
Siltation Removal of riparian vegetation

Thermal modification

Urban runoff

Thermal modification

Removal of riparian vegetation

WBS users should link causes with sources for a waterbody whenever
possible. This is especially important for 303(d) and 314 reporting. WBS
contains a special cause/source link field for this purpose. Linked
cause/source data are very important for answering management questions
from State WBS users. For example, the question "Which waterbodies are
not supporting uses due to nutrients from agricultural runoff?" cannot be
answered if the cause/source link field is not used. Currently, causes and
sources cannot be linked to individual designated uses in WBS. Few States
have the extensive data needed to link these to specific uses; however, EPA
will assist individual States that want to use the WBS detailed option for this
purpose.

3.9 Major/Moderate/Minor Contribution to Impairment

Section 7 of these Guidelines (Tables 7-5 and 7-6) requeéts determination of
the relative contribution to impairment of causes and sources of pollution.

The definitions of major/moderate/minor contributions are changed from the
1994 Guidelines to reflect the severity of impairment rather than the number
of sources contributing.. The 1994 definitions, for example, required that a

d
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source be labeled "major" if it is the only source of impairment on a
waterbody, regardless of the severity of impairment. The new definitions
are:

e Major contribution: A cause/source makes a major contribution to
impairment if it is the only one responsible for nonsupport of any
designated use or it predominates over other causes/sources.

¢ Moderate contribution: A cause/source is the only one responsible for
partial support of any use, predominates over other causes/sources of
partial support, or is one of multiple causes/sources of nonsupport that
have a significant impact on designated use attainment.

e Minor contribution: A cause/source is one of multiple causes/sources
responsible for nonsupport or partial support and is judged to contribute
relatively little to this nonattainment.

The major/moderate/minor designations are difficult to quantify and will
continue to reflect the best professional judgment of the data analyst. For
example, multiple minor causes/sources or multiple moderate causes/sources
could be interpreted to add up to nonsupport.
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SECTION 4 |

DESIGNlNG ASSESSMENTS AND MANAGING INFORMATION

This section discusses several topics related to the overall operation of State
water quality assessment programs:

e Spatial issues such as the extent of individual assessments, the goal of
comprehensively characterizing waters of the State, and delineating
waterbodies and watersheds

e Target of a 5-year cycle for 305(b) reports

¢ Managing assessment data

. : e (Conditions for valid and comparable assessments

e Recommendations of the Intergovernmental Task Force on Monitoring
Water Quality (ITFM) as it relates to the future of 305(b) reporting.

4.1 Extent of Individual Assessments

The extent or size of a waterbody that is represented by a given monitoring
station is important because it affects the quality of assessment results. For
example, low assessment quality can result when a large segment of stream
or a large lake is assessed based on a single monitoring site. The 305(b)
Consistency Workgroup discussed this topic in 1994 and concluded that
only general guidance can be given at this time, as folloWs.

A monitoring station can be considered representative of a stream waterbody
for a distance upstream and downstream that has no significant influences
that might tend to change water quality or habitat quallty A significant
influence can be

e A point or nonpoint source input to the waterbody or its tributaries

e A change in watershed characteristics such as land use

s A change in riparian vegetatlon stream banks, substrate, slope, or

. channe! morphology
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* A large tributary or diversion
* A hydrologic modification such as channelization or a-dam.

Because of the importance of site-specific considerations; EPA discourages
the use of uniform default values for the size of waterbody represented by a
single monitoring site. For streamns, States should consider the upstream and
downstream characteristics of each monitoring station and its watershed in
arriving at an extent of assessment. A single site should not be used to
assess an entire watershed unless land use, sources, and habitat are
relatively homogeneous (e.g., as is sometimes the case in"undeveloped
areas) and the observed stressor is consistent with watershed-wide impacts.

In general, a wadable stream station probably should represent no more than
5 to 10 miles of stream. For large rivers, EPA believes that 25 miles is a ‘
reasonable upper limit for a single station unless stream-specific data
demonstrate otherwise. However, some large western rivers may have no
significant influences for more than 25 miles, as is the case in New Mexico,
where a few stations on large rivers are believéd to represént 50 to 75 miles
each.

For lakes, the factors that affect the number of monitoring sites needed per
lake are complex. They include purpose of the sampling, lake size,
stratification, morphometry, flow regime, and tributaries. No 'simple guideline
for size assessed per station can be given. Reckhow and Chapra {1983)
discuss monitoring design for lakes and the potéential problems associated
with sampling only a single site. Similarly, no specific guidelines are
available for the extent of assessment of estuarine monitoring sites. The
Washington Department of Ecology (DOE) is using a GIS to draw circles
around each monitoring site; the site is considered to represent the area
within its circle. Open water stations represent an area within a 4-mile
radius, most bay stations represent an area within a 2-mile radius, and highly
sheltered bay sites represent an area within a 0.5-mile radius. DOE uses
circles in part to emphasize the uncertainty associated with the extent of
assessment for estuarine sites. ' N SR

For 19986, EPA asks States to provide: information on'horw they determine
extent of waterbody represented by a single assessment or monitoring site
(see Section 7, Chapter 2, Assessment Methodology).

4.2 Comprehensive Statewide Assessment

EPA is moving toward a goal of comprehensively characterizing waters of
the State every 5 years using a variety of monitoring techniques targeted to
the condition of, and goals for, the waters. This would represent a
significant increase in the percentage of waters assessed throughout the
Nation. For example, in their 1992 305(b) reports, the States assessed 18
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percent of the Nation’s total stream miles (including intermittent streams,
canals, and ditches), or less than half of the Nation’s perennial stream miles.
Achieving the goal of comprehensive coverage will require a combination of
monitoring approaches including both targeted and probability-based
monitoring and other techniques as well as aggregation of acceptable data

- from a variety of agencies and sources. Figure 4-1 shows several aspects of
monitoring, assessment, and reporting that will be nmportant to realizing the
goal.

EPA is also beginning to develop, with State participation, an approach for a
.. comprehensive water quality inventory of the condition of all assessed
~ waterbodies. This inventory will include a subset of all impaired or
threatened waters under Sections 303(d), 314(a), 319(a), and others. The
- comprehensive inventory will serve as data on water quality and will provide
information needed by States to fulfill a number of reporting and assessment
o reqmrements under the CWA such as 305(b) and 303(d) reporting. See the
"Reporting and Action" box in Figure 4-1.

- Targeted Monitoring

In the past, much of State water quality monitoring has been at sites
selected because the waterbody was of particular interest. This interest may
be for a variety of reasons, e.g., impaired waterbodies, pristine or threatened
waterbodies, or simply waterbodies of significant public interest. The
selection of waterbodies on this basis is known as purposive selection; the
data are intended to represent only the site itself and usually do not apply to
other waterbodies or extrapolate beyond that site. The process for selecting
and prioritizing waterbodies in this manner is critical because these are often
the waterbodies of most interest to the public and/or most in need of
management attention. w

, Probablhty-based Momtormg ;
Probability-based monitoring can provide a useful mechamsm to fill
information gaps for waterbodies that are not currently monitored by the
State or.Tribe or other agencies. Such an approach can be particularly useful
when attempting to ‘describe environmental conditions over large areas. A
probability-based approach may be used to make a statement about all
waterbodies of a particular class within an area (e.g., all lakes above 10
- acres in the State) and to describe the level of uncertainty associated with
the statement. Waterbodies are selected with a random or stratified random
_process so one can make inferences about all waterbodies in that class
based on the few selected. The most likely use in many States will be to
characterize the condition of all stream miles in the State or in smaller units
. such as ecoregions or large watersheds based on rotating basin surveys and
" core monitoring of a selected group of parameters. In using this approach,

the result is an estimate about all waterbodies in that class meeting their use

'
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with an identified range of uncertainty, e.g., "20% of stream miles + 3%
are fully supporting aquatic life use.”

Considerable planning is required to define the particular classes of
waterbodies of interest, but the end result can be a cost-effective, defensible
and rigorous process for making inferences about all waterbodies in an area.
The obvious limitation of probability-based monitoring is the lack of
waterbody-specific information for those waterbodies that are not randomily
selected. Waterbody-specific information is often needed to support water
quality management objectives. Also, the results of probability-based
monitoring may not be detailed enough to take specific actions at a site or
waterbody. Delaware and Maryland have statewide probability-based
networks. EPA will consider their methodologies and results when
developing future technical guidance on probability-based monitoring. EPA
plans to involve a workgroup in developing future 305(b) Guidelines, and the
Workgroup -will consider this topic. :

In making a transition from the current 305(b) process to a process that
characterizes waters more comprehensively using multiple monitoring
techniques, special consideration will be needed in documenting the selection
process. The 1996 Guidelines request more detailed descriptions of
monitoring programs and how their data are used in assessments and in
preparing the 305(b) summary tables. The types of information requested
about monitoring design are listed at the beginning of Section 7 of these
Guidelines; some of this information can be taken directly from State 106
workplans. ‘

As described above, meeting the full range of State monitoring needs will
require a multiyear State strategy that includes aggregation of data from a
variety of sources and the use of various monitoring techniques such as
probability-based surveys as well as high-priority, targeted sites. A
legitimate question is how both probability-based and targeted information
can be used together effectively. To date, there is n@o satisfactory solution to
aggregating all of the information into a single staternent. However, the two
types of data can be used together to more fully describe our understanding
of water quality conditions. For example, a probability data set might allow
a State to conclude that 25 percent of all stream miles in the State do not
support aquatic life use. The information from the targeted sites might
suggest that 10 percent of the high-priority waterbodies do not support
aquatic life use. One conclusion for this case might be that the State now
should look for solutions to the problems outside of the high-priority
systems. As another example, suppose one conclusion of the probability
surveys was that 25 percent of stream miles do not support aquatic life use,
but 50 percent of the high-priority sites do not support aquatic life use; in
this case, one might conclude that there is a need for continued concern
about these high-priority waterbodies and greater efforts to improve them.
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4.3 Watershed and Waterbody Delineation

The waterbody is the basic unit-of-record for water quality assessment
information. That is, most States assess individual waterbodies and store
assessment results at this level--results such as degree of use support,
causes, sources, and type of monitoring. The States have defined
waterbodies in various ways, from short stream segments and individual
lakes to entire watersheds.

The delineation of individual waterbodies is time-consuming but critically
important to a State’s 305(b) program. Many States have found it necessary
to redelineate waterbodies after only a few years based on previously
unrecognized data needs. The paragraphs below describe features of
watersheds and waterbodies and common approaches to their delineation.
One goal of this section is to help States make the best decisions about
watershed and waterbody delineation, thereby avoiding their need to repeat
the process later. Another goal is to ensure that whatever process is
selected, it will result in data that can be related to standard watersheds
such as USGS Cataloging Units or Natural Resources Conservation Service
(NRCS; formerly the Soil Conservation Service, SCS) watersheds to allow
data aggregation at various scales.

USGS Hydrologic Units

The Hydrologic Unit Code (HUC]) is an eight-digit number that describes the
four levels of hydrologic units into which the United States has been divided
for purposes of water resources planning and data management:

Region (2-digit codes)
Subregion (4-digit codes)
Accounting Unit (6-digit codes)
Cataloging Unit (8-digit HUCs)

Note: NRCS/SCS has added two additional levels of watersheds (see
page 4-8).

The following illustrations show how the hydrologic unit classn’lcatlon is
applied to a portion of the State of South Carolina.
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‘ South Atlantic - Gulf Region 03

.....

Regions - The Region is the largest unit that USGS uses for comprehensive
planning. For example, the South Atlantic-Gulf Region 03 extends from the
‘ coastline to the Blue Ridge, and from southern Virginia through the
Southeast to New Orleans, Louisiana. There are 18 regions in the
coterminous United States, with a national total of 21 (including Alaska,
- Hawaii, and Puerto Rico and the Virgin Islands).
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Subregions and Accounting Units - Subregions are defined by major river
basins. For instance, in South Carolina, subregion 0305 includes the Saluda,
Broad, and Santee Rivers and the Edisto system. Accounting Units are
aggregations of Cataloging Units used by USGS to organize water resource
data into manageable units. The South Carolina data in Subregion 0305 are
organized into 030501--the Santee, Saluda, Broad Rivers accounting unit--
and 030502--the Edisto River accounting unit.

Cataloging Units (CUs) - The CU is the lowest level of hydrologic
classifications by USGS for planning and data management. Nationally,
there are approximately 3,500 CUs. The 8-digit HUC designates each
individual CU. In the previous graphic, the lines within Accounting Unit
030501 are CU boundaries and each CU has a unique 8-digit HUC. The
HUC has been adopted as a Federal Information Processing Standard (FIPS);
i.e., the HUC is a mandatory standard for Federal agencies describing
hydrologic data. The HUC classification is well accepted by professional
planners and hydrologists at all levels of government and in the private
sector.

SCS Watersheds

Years ago, the Soil Conservation Service (now the Natural Resources
Conservation Service) subdivided the CUs into watersheds, appending three
digits to the eight digit HUC (CU+3). The designations were made by each
State Conservationist to create smaller units for planning activities. SCS had
a consistency problem with the earlier designations, with inharmonious sizes
from State to State and a lack of common standards for base maps. Now
NRCS Headquarters is aggressively pursuing better coherence in the
nationwide delineation. They are also proposing a Memorandum of
Understanding with EPA and USGS to standardize use of the 11-digit
watershed code. NRCS is also beginning to subdivide States into 14-digit
small watersheds (CU + 3 + 3) for planning and analysis at an even finer
scale. For example, SCS in North Carolina worked closely with State
environmental agencies to delineate 1,640 14-digit watersheds averaging
about 19,000 acres each (see Figure 4-2).

Note: The SCS/NRCS watersheds are still commonly known as SCs
watersheds, and this convention is followed in these Guidelines.




4. DESIGNING ASSESSMENTS AND MANAGING |NFORMATION

SCS 1 1 Dlglt Watersheds (South Carolina Waterbodltes) in Cataloging Unit
03050109 :

South Carolina has defined its waterbodles as SCS watersheds (the 11-digit
variety). Actually, the State’s waterbodies comprise those streams or lakes
that fall within the SCS watershed boundary. As indicated below, this
method of waterbody delineation has both posmve and negative implications.

SCs Watersheds as a Common Watershed Base

Many States are seeking to establish common watersheds for use by all
State agencies, an approach EPA endorses. The watershed level that seems
to offer the most advantages, and is the most frequently chosen by the
States, is the SCS watershed. Use of these watershed boundaries allows
easy access to 'SCS/NRCS data and improves coordiniation -of nonpoint
source assessments with other agencies. |

South Carolina was the first State to index its waterbodies to RF3 and it

used the SCS watershed as the basis for waterbody designation. At first,
use support, cause, and source information was tracked only at the
watershed level, but this proved too generalized for practical use. The State
then went back and identified use support, causes, and sources for individual
stream segments, which proved to be a useful level of resolution. One goal
in any delineation scheme is to assemble data at a re*solutlon sufficient to

4-9 .
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answer the questions that are important for management, without spending
more resources than necessary to obtain data.

South Carolina, on the basis of information developed in its first GIS effort,
also developed some important locational information at significantly higher

- resolution. They used Global Positioning Satellite (GPS) technology to
accurately identify the location of discharges. They are proceeding basin by
basin throughout the State. Their GIS now has obvious value as a tool for
management. '

This type of functionality will become increasingly important as tools such as
ArcView2 become available.* These, together with the ARC/INEO coverage
produced by EPA’s Reach Indexing project, will allow States to analyze their
waterbody data spatially. The WBS route system data model (RTI, 1994)
allows the State to geographically identify specific use support classifications
down to the reach segment level. “

Waterbody Delineation »

Waterbodies have been defined on a wide range of criteria—from individual
RF2 reaches, frequently used from 1986 to 1988, to SCS watersheds or
other groupings conforming to administrative boundaries. -Tracking of
individual reaches probably gives too much resolution to waterbody data and
complicates workload management. On the other hand, watershed-based
approaches will give sufficiently specific information only if they identify the
actual locations of use support classifications and causes and sources of
impairment. ‘ -

EPA recommends that States delineate waterbodies to be-compatible with
SCS 11- or'14-digit watersheds. This approach is especially appropriate
where States are considering redelineating their waterbodies and where 14-
digit watersheds have been delineated or the existing 11-digit SCS
watersheds are-truly hydrologically based (some 11-digit SCS watershed
bq’ungari‘és"\/\(ere determined by administrative criteria rather than strictly by
, hydrolbgy). ‘Where 14-digit watersheds will be delineated in the hear future,

- a State .might consider waiting.for these boundaries. before redelineating"
waterbodies. Figure 4-2 shows some of the 14-digit watersheds agreed
upon by 'SCS and the State of North Carolina. '

* ‘Mention of trade names in this document does not constitute endorsement. ArcView?2 is a new
product that enables nonprogrammers to utilize ARC/INFO coverages to do mapping and spatial
analysis. EPA has designated ARC/INFO (Environmental Systems Research Institute, Inc., ESRI)
as a GIS standard for the Agency. ' ‘
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Table 4-1 describes two approaches to delineating waterbodies that are
consistent with aggregating data at the watershed level. Although both
approaches are acceptable, EPA recommends the first approach for States
that are redelineating their waterbodies. A cornerstone of these approaches
is flexible data management. That is, the level of detail of assessment data
can vary from watershed to watershed depending on the unique causes and
sources in each watershed.

Aggregating Assessment Data at Watershed, Basin, and Ecoregion Levels

EPA encourages States to develop the capability to aggregate assessment
data at the watershed, basin, and ecoregion levels. EPA is not asking States
to present aggregated assessment data by SCS or USGS watershed or
ecoregion in the 305(b) report, but rather to develop the capability to do so
by including locational data. However, States are encouraged to begin
reporting aggregated data by river basin if possible (e.g., Tables 7-3, 7-5,
7-6; see also Appendix H). ' _

Using SCS watersheds as basic units for aggregating water quality
assessment data will aid in data integration and in making other agencies’
data available to the States. If a State wishes to use waterbodies that are
based on units other than SCS watersheds (e.g., stream segments and
individual lakes), sufficient locational information should be included to allow
aggregation of detail at the SCS watershed level or, at a minimum, at the
HUC level. These locational data can be stored, for example, in WBS SCRF1 ’
or SCRF2 files. At a minimum, WBS or other 305(b) databases should
contain watershed identification numbers for each waterbody and, to the
extent possible, waterbodies should not cross SCS or HUC watershed
boundaries. Assessments can also be aggregated by ecoregion if ecoregion
codes are stored in WBS for each waterbody, or in combination with a GIS
coverage of ecoregions. Note: If waterbodies are georeferenced to RF3, and
a GIS is available, aggregation of assessments can be done with the GIS.

4.4 Managing Assessment Information

The EPA Waterbody System (WBS) is a PC database of water quality
assessment information. WBS was developed by EPA for States and other
entities specifically for tracking and reporting assessments under 305(b). It
provides a standard format for water quality assessment information and
includes a software program for adding and editing data, generating reports,
and transferring data between the PC and other platforms such as
mainframes and GISs.

WBS has four main functions:

e To reduce the burden of preparing reports required under Sections 305(b),
303(d), 314, and 319 of the Clean Water Act dﬂ)
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* To improve the quality and consistency of water quality reporting among
the States »

* To provide data for national level assessments a;nd for analyzing water
quality issues outside of 305(b)

* To be a useful water quality management tool for State agencies.

These 305(b) Guidelines and user requests determine the features of the
-WBS. The Guidelines require States to track dozens of data types for each
waterbody (each State has from several hundred to several thousand
waterbodies) in order to generate the summary tables required in Section 7.
Although most WBS features result from the 305(b) Guidelines, WBS also
contains some data elements that States have requested for internal
management purposes (e.g., georeferencing fields and memo fields).

WBS contains over 100 data elements in such categories as:

* Descriptors — waterbody name, number, descnptlon type (stream, lake,
etc.), size

* Locational data elements — Reach File coordinates, basin and watershed
identifiers

e Assessment data — degree of use support for each use, size impaired,
causes and sources, type of monitoring, type of assessment, assessment
confidence.

For detailed information about the WBS, see the WRS96 Users Guide

(U.S. EPA, 1995b). EPA also provides ongoing technical support to WBS
users. Between January and August 1994, EPA provided over 180
consultations to 48 different entities, including the $States, Territories, Tribes,
and Interstate Commissions, on the use of WBS and RF3 for 305(b)
programs.

Data Management Options for Aggregating Data by Watershed

At least three options are available for aggregating assessment data by
watershed. These options are compatible with WBS and the approaches
 described in Table 4-1. ’ :

1. Entirely within WBS. The WBS Detailed Option provides for parent
waterbodies at the watershed level and detailed segments within the
watershed for tracking use support, causes, and sources. Watersheds
with relatively uniform water quality and sources might need only two
parent waterbodies, one for all streams and another for all lakes. More

!
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complex watersheds might need additional waterbodies (e.g., for main
stem segments impacted by point sources or major recreational lakes).

2. WABS in combination with a GIS program. WBS can be used to store
assessment data in combination with GIS programs such as ARC/INFO
or ArcView2, which enable users to analyze spatial data and prepare
maps. ArcView2 runs on PCs and users do not need to learn the
complex ARC/INFO programming language. It uses standard ARC/INFO -
data coverages (e.g., reach-indexed waterbodies or STORET monitoring
stations). {See previous note regarding mention of trade names.)

3. Entirely within the GIS environment. States with full GIS capability (e.g.,
having access to ARC/INFO programmers and workstations) can manage
assessment data within the GIS environment and export results to WBS
for reporting. ,

4.5 NMoving Toward a Five-year Reporting Cycle

With the support of the 305(b) Workgroup, the ITFM, and many States, the
EPA Office of Water is recommending a target of a b-year 305(b) reporting
cycle including a comprehensive identification of impaired/ threatened waters
(combined 303(d), 314(a), 319, 320, wetlands, and ground water). See
Figure 4-1. o

)
States have suggested the following advantages of a 5-year cycle: O

e Few water quality changes occur in a 2-year period, yet the burden of
preparing biennial reports is roughly the same each cycle.

e A 5-year cycle would be consistent with statewide basin management
under the Watershed Protection Approach; in this approach, a State
typically completes monitoring, permitting, and management plan
development for each basin every 5 years (although other cycle lengths
are possible under the Watershed Protection Approach).

e The effort saved by preparing a 305(b) report every 5 years instead of
every 2 years could be spent keeping assessments and assessment
databases up to date. :

¢ The new 106 Monitoring Guidelines and the final ITFM report recommend
that States assess waters comprehensively in 4 to 10 years using a
rotating basin approach. '

If a targeted 5-year 305(b) cycle were implemented, the most likely scenario

is that EPA would require first comprehensive State 305(b) reports in April

2001. States would, however, transmit annual updates of assessment data

to WBS as part of the modernized STORET. This requirement would promote q»
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an ongoing program of assessment updates in each State and could avoid
“the large number of errors and other problems associated with last-minute
updates. States would update individual assessments } every year but not
their 305(b) summary tables because these tables represent a large part of
the labor associated with a 305(b) report.

If necessary, EPA would submit a brief biennial report or letter to Congress
based on a core set of information from the State databases and any
information of special interest or concern transmitted by the States

Figure 4-3 shows an example schedule and sequence of events in a 5-year
305(b) cycle for a State. This chart is presented for discussion purposes
only and is not considered guidance at this time.

4.6 Valid and Comparable Assessments

Valid and comparable assessments within and among States is a long-term™
goal of the 305(b) program. Comparability here means that a given
waterbody would be assessed as having the same degree of use support
(full, partial, or nonsupport) by different individuals within the agency or in
other States. EPA, the 305(b) Workgroup, and the ITFM and its successor,
the National Monitoring Council, will provide the technical approaches and
institutional coordination needed to reach this goal of full comparability

. among the States, which will take longer than 1996 to realize. EPA believes
that improvements are needed in each of the six elements in.Table 4-2 in
order to move closer to the goal of valid and comparable assessments among

- States.

4.7 ITFM and 305(b) Assessmenrts

Formed in 1992, the ITFM is a 3-year program to improve the effectiveness
and coordination of water quality monitoring efforts nationwide. ITFM
includes representatives from 20 Federal, State, Tribal, and interstate
organizations; its chair and vice chair are from EPA and USGS, respectively.
An additional 150 individuals from Federal and State agencies participate on

 nine working groups. In addition, there is an associated advisory group with

- members from municipalities, academia, business and industry, and volunteer
groups. In its draft final report (ITFM, 1994b), ITFM recommends a
nationwide monitoring strategy and technical lmprovements to better answer
the followmg questlons ‘

What is the condition of.the Nation’s surface and ground waters?
Where, how, and why are water quality conditions changing over time?
Where are water quality problems, and what is causing the problems?
Are programs to prevent or remediate the problems working effectively?
Are we meeting water quality goals and standards?

A WN
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EPA urges all 305(b) Coordinators to read the three ITFM reports, which are
expected to have a profound impact on the future of water quality
monitoring (ITFM, 1992, 19944, and 1994b).

The following box lists ITFM’s major recommendations, not just those
pertaining directly to 305(b).

Major ITFM Recommendations

Work Together

¢ |ncorporate monitoring as a critical element of program planning, implementation, and
evaluation.

¢ Use collaborative teams made up of monitoring organizations from all levels of government
and the private sector to plan and implement monitoring improvements in geographic areas.
Include volunteer monitoring efforts in these teams.

¢ Establish a National Water Quality Monitoring Council with representation from all monitoring
sectors to develop guidelines for voluntary use by monitoring teams nationwide, to foster
technology transfer and training, and to coordinate planning and resource sharing.

¢ Link national ambient water quality assessment programs.

Share Data

¢ Agree on sets of widely useful key physical, chemical, and biological indicators to support
interjurisdictional aggregations of comparable information for decisionmaking across many
scales. ‘ ’

* Use meta data standards to document and describe information holdings and to help
secondary users judge whether data are useful for their applications.

¢ Link information systems to provide easier access by a wide variety of users to available
holdings.

Use Comparable Methods

s Jointly develop and adopt for common use indicator and data element names, definitions, and
formats.

¢ Implement a performance-based monitoring methods system (PBMS) to achieve comparable
data, more flexible use of monitoring methods, and more cost-effective monitoring.

* Jointly establish reference conditions or sites for shared use in biological and ecological
assessments and comparisons. Reference conditions are critically needed to establish
baseline conditions against which other waterbodies or habitats can be evaluated.

{continued)
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4. DESIGNING ASSESSMENTS AND MANAGING INFORMATION

Major ITFM Recommendations (continued)

Monitoring Program Goals and Designs

e Design water quality monitoring programs and select indicators to measure progress in
meeting clearly stated goals for aquatic resources including State standards for designated
uses. :

e Use flexible monitoring program designs tailored to the conditions, uses, and goals for water
resources in specific areas. ‘
|
o Use watersheds, ground water basins, ecoregions, or other natural boundaries as planning
and evaluation units for monitoring.

o Periodically evaluate monitoring efforts to ensure that they continue to meet management
goals cost-effectively. ‘

I

Report Findings |

o Regularly interpret, assess, and report measurements and raw data for use by the public and
decisionmakers.

Many of the ITFM’s activities and recommendations relate to the key
conditions for valid and comparable assessments in' Table 4-2. The last
column in Table 4-2 links these key conditions to specific ITFM activities and
recommendations. Improvements in the 305(b) process based on ITFM
recommendations and those of the National Water Quality Monitoring
Council will continue over the next several years, as technical guidance is
issued on such topics as monitoring and laboratory methods, assessment
methods, monitoring design, and data management and sharing.
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5. MAKING USE SUFPORT DETERMINATIONS

SECTION b

MAKING USE SUPPORT DETERMINATIONS

This section presents EPA’s recommended approaches to making use
support decisions for individual waterbodies. Designated uses addressed
are: aquatic life, fish consumption, recreational uses such as swimming, and
drinking water. ‘

5.1 Aquatic Life Use Support (ALUS)

[Note: Addendum A includes, for your information, review, and comment, a
concept for making ALUS determinations with both biological/habitat data
and physical/chemical data. The EPA/State 305(b) Consistency Workgroup
drafted the concept for small rivers and streams to outline a logical,
scientifically defensible process for integrating ALUS determinations based
on biological/habitat data and physical/chemical data. The concept is not
guidance. It needs further development and the review of outside experts.
The guidance described in this section (5.1) should be followed.]

5.1.1 Independent Application
In July 1991, EPA transmitted final national policy on the integration of

biological, chemical, and toxicological data in water quality assessments.
According to this policy, referred to as "Independent Application,” indication

" of impairment of water quality standards by any one of the three types of

monitoring data (biological, chemical, or toxicological) should be taken as
evidence of impairment regardless of the findings of the other types of data.
One intent of this policy was to encourage States’ progress in developing
biological monitoring programs. For more information, see EPA’s "Policy on
the Use of Biological Assessments and Criteria in the Water Quality
Program,” May 1991). States should follow this policy of Independent
Application when making ALUS decisions. g’

5.1.2 Valid and Comparable Indicators

For streams, EPA recommends ITFM’s suite of parameters shown in

Figure 5-1. These are general recommendations to consider when revising
monitoring programs. The aquatic life use indicators would include the base
monitoring program parameters in the box--community level biological data

| 5-1
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5. MAKING USE SUPPORT DETERMINATIONS

from at least two assemblages, habitat, and physical/chemical field
parameters--plus ionic strength, nutrients, and toxicants in water and
sediment. ITFM makes a distinction between indicators that directly
measure biological response, such as fish and benthic macroinvertebrate
metrics, and indicators that measure exposure such as Ievels of pH,
nutrients, and toxicants.

'5.1.3 Valid and Comparable Field and Laboratory Methods

The National Water Quality Monitoring Council, ITFM’s likely successor, will
recommend specific methods for measuring the parameters shown in

Figure 5-1. Standard methods for measuring the chemical parameters are
well established among the States, but methods for biological assessments
are not standardized. Recent work by the Ohio EPA suggests that
bioassessment methods differ widely in their accuracy and discriminatory
power for aquatic life use determinations (Yoder et al., 1994). Ohio has
developed a hierarchy of bioassessment approaches from least confidence to
most confidence (Table 5-1). 'In their State, Ohioc EPA found that
bioassessment approaches below Level 7 in Table 5-1 tend to be accurate if
they detect impairment, but often miss impairment that is detected by
higher-level methods. That is, approaches below Level 7 often give a false
indication of full support.

Based on considerable information already available, EPA strongly endorses
the regional reference approach for State bioassessment programs for
streams (Biological Criteria: Technical Guidance for Streams and Small
Rivers, Gibson et al., 1994). This corresponds to Level 9 in Table 5-1. If
States choose not to implement a reference site approach, they are still
encouraged to monitor two organism groups, with detailed taxonomy, a
multimetric approach, and habitat evaluation. In calling for two organism
groups, EPA seeks to include critical groups in the food chain that may react
to different ecosystem stressors. EPA recognizes that the use of two
organism groups or the regional reference approach may not be feasible in
certain cases (e.g., streams in the arid west due to naturally occurring
conditions such as extreme temperatures and lack of flow). EPA also
recognizes that some State bioassessment programs are in their early stages
and may not yet have the capability to use a reglonal reference site
approach.

Many States are currently assessing a single organl m group, benthic
macroinvertebrates, with detailed taxonomy, a multimetric approach, and
habitat evaluation (Level 7 in Table 5-1). These States are monitoring a
critical group that often gives the greatest information about ecosystem
health for the available resources. For fish sampling, some rely on their fish
and game agencies, which are mainly oriented to game fish. As resources
permit, EPA encourages- State water quallty agencu—:s to develop the




5. MAKING INDIVIDUAL USE SUPPORT DETERMINATIONS ‘

Table 5-1. Hierarchy of bioassessment approaches from least confidence to most
confidence developed by Ohio EPA (ITFM, 1994)

BIOASSESSMENT _SKILL _ ORGANISM _ TECHNICAL ECOLOGICAL ENVIRONMENTAL DISCRIMINATORY POLICY
TYPE RACYS " POW

REQUIRED' GROUPS2 COMPONENTS3 COMPLEXITY4 ACCURAC ERS RESTRICTIONS
1.Stream Walkk  Non-biologist  None Handbook8 - Simple Low l.ow‘ Many
(Visual Obser-
vations)
2.Volunteer Non-biologist Inverte- _ Handbooks, Low Lowto Low’ Many
Moniloring to Technician brates Simple equipment Moderate
3.Professional  Biologistw/ _ Noneor  Historical Low to Low to low Many
Opinion (e.g., experience Fish/inverts. records Moderate Moderate ,
RBP Prolocol V) A ,
4.RBP Proto-  Biologistw/  Inverte- Tech. Manual,10 Low Lowto - Lowto Many
col 1&ll training brates Simple equip.  to Moderate Moderate Moderate
§.Narrative Aquatic Blolo- Fish &or Std. Methods,  Moderate Moderate Moderate Moderate
Evaluations  gist waraining Inverts. Detailed taxonomy
& experience Specialized equip. : ,
6. Single Dimen- (same) (same) (same) Moderate Moderate Moderate Moderat ’
sion Indices v
7.Biolic Indices (sama) Inverte- (same) Moderate Moderate Moderate Moderate
(HBJ, BC], otc.) ~ brates fo High to High to Few
8.RBP Proto- (same) Fish& Toch. Manual,’®  High Modorate Moderate Fow
cols 1AV Inverts. Detailed taxonomy, to High to High
Specialized equip., ‘ v :
dual organism groups
9.Regional {sama) Fish& Same plus baseline  High High High Fow
Relerence Inverts. calibration of muki- '
Site Approach metric indicos &
dual organism groups
10.Comprehan- (sama) All Orga- Same except all Highest High High Few
sive Bloassess- nism  organism groups S
ment Groups ° are sampled

} Level of fraining and experiance needed o accurately implement and use the bioassessment type.
Organism groups that are directly used and/or sampled; fish and macroinvertebrates are most commonly employed in the

midwost states, '

3 Handbooks, technical manuals, taxonomic keys, and data requirements for each bivassessment type. ,

4 Roefers fo ecologlcal dimensions inherent in the basic data that Is routinely generated by the bioassessment type.

§ ger:'glr? ;J: 'the ability of the ecological end-points or indicators 1o differentiate conditions along a gradient of environmental

$ The relative power of the data and information derived to discriminate between different and increasingly subtle impacts.

7 Rofers 10 the relationship of blosurveys to chemical-specific, toxicological (l.e. bioassays), physical, and other assessments
and criteria that serve as surrogate indicators of aquatic life use attainment/non-attainment. -

8 Walter Quality Indicators Guide: Surlace Waters (Terrell and Perfotti 1989)

2 Ohio Scanlc River Stream Quality Monﬂorlrg {Kopec and Lewls 1983),

10 U.S. EPA Rapid Bioassessment Protocol (Plafkin et al, 1989).
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5. MAKING USE SUPPORT DETERMINATIONS

]
capabiiity for fish assemblage monitoring themselves or work with the fish
and game staff to develop the needed capabilities. :

'5.1.4 Assessment Description for ALUS Determinations

In 1994, the 305(b) Consistency Workgroup and EPA concluded that
descriptive information beyond degree of use support, causes, and sources is
needed to fully define an assessment. "Assessment type" is one example of
such data (see WBS Assessment Type Codes in Table 3-1); other examples
include data sources and text descriptions of data fields. Such descriptors
for characterizing assessments are collectively called "meta data.”

Another important type of meta data is assessment quality, which is being
incorporated into the Guidelines for the first time in 1996 and is referred to
as "data description levels" and "assessment description levels.” ‘
Documenting this information is important because, when assessments are
aggregated or made available to other agencies, users often need to know
the basis of the underlying information. Assessment quality mformat:on
should become a part of State assessment databases.

At the Workgroup’s recommendation, EPA is applylng the description Ievels
only.to ALUS determinations for wadable streams and rivers where EPA’s ’
Rapid Bioassessment Protocols or other comparable methods can be applied.
This is because aquatic life use is the most widely reported use, and
monitoring methods for wadable streams and rivers are better documented
and standardized (Plafkin et al., 1989) than for other surface water resources
such as lakes and estuaries. The approach may be extended to ALUS
determinations in other types of waterbodies as well as other designated -
uses in future 305(b) cycles based on the expenenc e with ALUS in streams
and rivers during the 1996 cycle.

Therefore, for wadable streams and rivers, EPA asks States to track two
. types of assessment description information as related to quality:

e Data description levels f
e Assessment description levels. %
: |

Data Description Levels

For determining data description levels, data types are grouped into two
categories: biological/habitat (B/H) data and physical/chemical (P/C) data. -
Tables 5-2 and 5-3 list many types of data that fali under the B/H and P/C
categories. In Tables 5-2 and 5-3, Level 4 data are of highest quality and are
most likely to indicate the true degree of ALUS, Level 3 data are of good
quality resulting in defensible assessments, etc. Aflthough data in Levels 4 -
through 1 vary in strengths and limitations, all are considered adequate for
assessments. Data not adequate for ALUS determinations are excluded from
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@

Table 5-2. iData Description Levels for ALUS: BiologicaI/Habitat Data®

Lovel of . |'N
Infarmation |

1 4 M Direct biological and habitat measures during key 310, 321,°
seasons using a regional reference condition 331°¢
approach (baseline calibration of multimetric indices)
and two organism groups; e.g., RBPs Ill and V
(invertebrates and fish) or equivalent, or

M Other scientifically defensible methods for two
organism groups with similar level of confidence
(methods must be documented)

3 M Direct biological and habitat measures during key 321,° 331¢
seasons using RBPs Ill and/or V (invertebrates ‘
and/or fish) or equivalent; may or may not involve
regional reference condition approach; or

M Other scientifically defensible methods having similar
M level of confidence (methods must be documented)

2 MorE Biomonitoring data or field evaluations during key 322,° 332¢
seasons by skilled aquatic biologists. For streams,
| RBPs | (evaluative) or Il (screening-level monitoring), i
or narrative evaluations with screening-level
taxonomy of a single organism group, primary
producer surveys, or

M Tissue data from fish or other aquatic-based 260
organisms indicating potential ecological hazard
(e.g., selenium in the food chain), or

M Other scientifically defensible methods having similar
level of confidence (methods must be documented),
or ' A
MorE Strong information about natural reproducing fishery 120

(e.g., surveys of fishery biologists such as RBP IV)
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Table 5-2. (c’ontinued)‘

1@ M Volunteer monitoring data with adequate QA and 820
SOPs, or ‘ :
M Limited biological/habitat monitoring data (less NA

rigorous methods than levels 2-4 above)

MorE Other scientifically defensible methods having similar
level of confidence (methods must be documented)

E Biological/habitat data extrapolated from an 190°
- | upstream or downstream waterbody where similar .
conditions are expected
|
{E Biological/habitat monitoring data >5 yrs old without 150
‘ further validation

NA = Not applicable
RBPs = Rapid Bioassessment Protocols (Plafkin et al., 1989)

a8 Assumes for each data type that sufficient coverage and frequency of data exist to make an
assessment; e.g., Level 1 data are adequate for an assessment if no higher-level data exist.

b Based in part on Determining the'ComparabiIity of Bioassessments (Yoder et al., 1994)

¢ New Assessment Type Codes for Table 3-1 and WBS.

Note: Unless otherwise noted, the data types listed in the table assume that adequate QA/QC
procedures and SOPs were followed for sample collection and analysis. Bacteriological data are not
included because they are used mainly to assess human health uses. Mcyst States have developed
their own QA/QC and SOP documents. EPA references include

° Rapid Bioassessment Protocols for Use in Streams and Rivers: Benthlc Macromvertebrates and
Fish (Plafkin et al., 1989)

o ';Biologica/ Criteria: Technical Guidance for Streams and Small Rivers (Gibson et al., 1994) _
o Guidance on Lake and Reservoir Bioassessment and Biocriteria, draft?(U.S. EPA, 1994b)

o Guidance for Assessing Chemical Contaminant Data for Use In Fish Adwsones, Vol. 1: Fish
Sampling and Analysis, EPA 823-R-93-002 (U.S. EPA, 1992)

o Guidance for the Data Quality Objectives Process, EPA QA/G-4 (U.S. EPA, 1994a)
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Table 5-3. Data Description Levels for ALUS: Physical/Chemical Data

4 M Where impacts from nonchemical stressors 231,2 250, 530,
(e.g, habitat degradation) are clearly not a 540, 550
factor: long-term (e.g., >3 years), fixed- ‘
station monitoring with sufficient frequency
and parametric coverage to capture acute
events, chronic conditions, and all other
potential P/C impacts. For example, monthly
sampling during key periods (e.g., spring/
summer months; fish spawning seasons)
including multiple samples at high and low
flows. Depending on upstream sources, may
require continuous monitoring: or intensive
surveys at near-critical flows. Including
toxicant sampling and water column and/or
sediment toxicity testing as appropriate, or

Multiple, significant exceedances of one or
more WQSs and there is little potential for
false indications of impairment

| 3 M Long-term (e.g., >3 years), fixed-station 231,2 250, 530,
monitoring with sufficient frequency and 540, 550
parametric coverage to capture acute events -
and all potential impacts. Typically, monthly
sampling during key periods (e.g.,
spring/summer months; fish spawning
seasons) including multiple samples at high
and low flows. Depending on upstream
sources, may require continuous monitoring

or intensive surveys at near-critical flows.
Including toxicant sampling and water column
and/or sediment toxicity testing as
appropriate, or

M Long-term special studies during key seasons | 222,2 2422
and at near-critical flows, e.g., involving
multiple visits or automatic sampling over a
pericd of months, or

M Ambient toxicity testing-at near-critical flows; 530, 540,
sediment foxicity testing, sediment chemistry 550, 250

Other scientifically defensible methods having
similar level of confidence (methods must be
documented)




2¢
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Table 5-3. (continued)

Monthly or quarterly sampling of key

parameters during key periods (e.g.,
spring/summer months; fish spawning
seasons), including limited data at high and
low flows; including toxicant sampling and

‘water column and/or sediment toxicity testing

as appropriate. - Shorter period of record than
for Level 4. :

Special studies during key seasons near
critical flows, e.g., involving multiple visits or
automatic sampling over a period of days or
multiple visits during a year or season of
rotating basin surveys®

Calibrated models (calibration data <5 years
old)

Other scientifically defensible methods having
similar level of confidence (methods mwst be
documented)

Volunteer monitoring data, long-term
sampling of key parameters, with adequate
QA and SOPsP

211, 231,2 530,

540

2222 2427

610

810
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Table 5-3. (continued) 7' q‘

Levelof |
Information

| 1¢ M Fixed-station monitoring with limited period of | 210, 230
record or parametric coverage; monthly or
less frequent sampling; limited data during
key periods or at high or low flows®
Short-term surveys (e.g., 1 day)

Effluent toxicity testing, acute or chronic . 510, 520 -

Discharger self-monifo’ring data. : 840, 850

2 2 =2 =

Other methods yielding limited monitoring -
data (less rigorous methods or less frequenL
than Levels 2-4 above) :

MorE P/C data extrapolated from an upstrearr; or . | 870°
downstream station where homogeneous
conditions are expected

E Monitoring data >5 years old without further © |*150
validation

E BPJ based on land use data, location of 130, 170
sources :

E Screening models (not calibrated hor verified) 180

BPJ = Best professional judgment.
WQSs = Water quality standards.

a
b

New Assessment Type Code to be added to Table 3-1 and WBS.

Some States consider all volunteer monitoring data to be evaluative information as a matter
of policy.

Even a short period of record can indicate a high confidence of impairment based on P/C
data; 3 years of data are not required to demonstrate impairment. For example, a single visit
to a stream with severe acid mine drainage impacts (high metals,.low- pH) can result in high
confidence of nonsupport. However, long-term monitoring may be needed to establish full
support.

c

Notes: Unless otherwise noted, this table assumes that adequate QA/QC procedures and SOPs
were followed for sample collection and analysis for each data type. Also, table assumes that for
each data type sufficient coverage and frequency of data exist to make an assessment; e.g., level
1 data are adequate for an assessment if no higher-level data are available.

O
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Tables 5-2 and 5-3 (e.g., old land use information or old monitoring data in a
watershed undergoing rapid development).

Tables 5-2 and 5-3 do not include every individual data type or every
possible combination of data types. For example, a State might want to take
into account other information such as fish kills in making ALUS
determinations, or might have good habitat data but only limited biological
community data for a given waterbody. : |

Assessment Description Levels :
Tables 5-2 and 5-3 deal mainly with data quality and data quantity or
. temporal representativeness for ALUS determinations. However, to
determine assessment levels the analyst must also consider the spatial
representativeness of the information, in particular the size of the waterbody
"and number of monitoring sites. For example, an analyst might assign a
higher description level than suggested in Table 5-3 in the case of a P/C
dataset having broad parametric coverage, no statistically significant trends
in chemical concentrations, and multiple monitoring sites in a 5-mile
waterbody. Conversely, a lower level than suggested in Table 5-2 might be
assigned in the case of a 10-mile waterbody with intensive B/H momtonng of
only a single monitoring site.

Mana ing Use Support and Assessment Description Data

The Waterbody System for 1996 will contain new fields to track this
- descriptive information and related assessment results:

Degree of use support suggested by B/H data
‘B/H Assessment Description Level
Degree of use support suggested by P/C data
P/C Assessment Description Level.

EPA encourages States to store and provide this information for each river
and stream assessment in addition to WBS Assessment Type Codes. This
descriptive information will not be reported nationally. .

Addendum A describes an approach under review by EPA for making ALUS
determinations using both B/H and P/C data. The appendix includes
hypothetical case studies of Assessment Description‘ Levels for streams.
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5.1.5 ALUS Assessments Using Biological/Habitat Data | ‘ O’

. Biological Assessment

A. Fully Supporting: Reliable data indicate functioning, sustainable
biological communities {e.g., fish, macroinvertebrates, or algae} none of
which has been modified significantly beyond the natural range of the
reference condition.

B. Partially Supporting: At least one assemblage (e.g., fish,
macroinvertebrates, or algae) indicates less than full support with slight
to moderate modification of the biological communlty noted. Other .
assemblages indicate full support.

C. Not Supporting: At least one assemblage indicates nonsupport. Data
clearly indicate severe modification of the biological community.
The interpretation of the terms "modified significantly," "slight to . moderate
modification,” and "severe modification" is State-specific and depends on
the State’s monitoring and water quality standards programs. For example,
Ohio EPA reports nonattainment (nonsupport}) if none of its three fish and
rmacroinvertebrate indices meet ecoregion criteria or if one organism group
indicates severe toxic impact (Ohio’s poor or very poor category), even if the
other organism group indicates attainment. Partial support exists if one of
two or two of three indices do not meet ecoregion criteria and are in the poor
or very poor category {see Appendix F for more mformatlon on.the Ohio
approach)

The boxes on the following pages contain additional information for States
on making ALUS determinations based on B/H data.
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[

Additional Information on Biological Assessment of ALUS f01 Weadable Streams
and Rlvers '

The information in these boxes may be useful to States in making ALUS determinations based
on B/H data. Biological assessments are evaluations of the biological condition of waterbodies
using biological surveys and other direct measurements of resident biota in surface waters and
comparing results to the established biological criteria. They are done by qualified professional
staff trained in biological methods and data interpretation. The utility of biological measures has
been demonstrated in assessing impairment of receiving waterbodies, partlt‘ularly that caused by
nonpoint sources and nontraditional water quality problems such as habitat degradation.
Biological assessments are key to determining whether functional, sustainable communities are
present and whether any of these communities have been modified beyond the natural range of
the reference condition. Functional and sustainable implies that communities at each trophic
level have species composition, population density, tolerance to stressors, and healthy
individuals within the range of the reference condition and that the entire aquatic system is v
capable of maintaining its levels of diversity and natural processes in th1= future (see Angermeier
and Karr, 1994) ~

The techniques for biosurveys are still evolving, but there have been Siginificant improvements in
the last decade. Appropriate methods have been established by EPA (e.g., Plafkin et al., 1989),
State agencies (e.g., Ohio EPA, 1987), and other investigators assessing the condition of the
biota (e.g., Karr et al., 1986). Guidance for development of biocriteria-based programsis .
provided in the B/o/oglcal Criteria: National Program Guidance for Surface Waters (U.S. EPA,
1990) and Biological Criteria: Technical Guidance for Streams and Smalf Rivers (Gibson et al.,
1994). As biosurvey techmques contmue to improve, several technical consnderatlons apply:

® The identification of the REFERENCE CONDITION is basic to any ass:essment of lmpalrment
or attainment of aquat/c life use and to the establishment of blo/og/c‘a/ cnter/a ’

Reference conditions are descnbed from an aggregate of data acquired from multiple sites
with similar physical dimensions, represent minimally impaired conditions, and prowde an
estimate of natural variability in biological condition and habltat quallty

Reference conditions must be stratified in order to account for much of the natural physical
and climatic variability that affects the geographic distribution of biological communities.
The Ecoregion Concept (Omernik, 1987) recognizes geographic patterns of similarity among
ecosystems, grouped on the basis of environmental variables such &s climate, 'soil type,
physiography, and vegetation. Currently, efforts are under way in several parts of the
country to refine these ecoregions into a.more useful framework to classify waterbodies.
Procedures have begun in several ecoregions and subecoregions to identify reference
conditions within those particular units. In essence, these studies are developing reference
databases to define biological potential and physical habitat expectations within ecoregions.
The concept of reference conditions for bioassessment and biocriteria is discussed further
below. Lo
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in developing community bioassessment protocols, reference conditions against which to
compare test sites and to judge impairment are needed. ldeally, reference conditions
represent the highest biological conditions found in waterbodies unimpacted by human
pollution and disturbance. That is, the ecoregion/regionalized reference site concept is
meant to accommodate natural variations in biological communities due to bedrock, soils,
and other natural physicochemical differences. Recognizing that pristine habitats are rare
(even remote lakes and streams are subject to atmospheric deposition), resource managers
must decide on an acceptable level of disturbance to represent an achievable or existing
reference condition. Acceptable reference conditions will differ among geographic regions
and States and will depend on the aquatic life use designations incorporated into State
water quality standards.

The best approach to classifying and characterizing regional reference conditions is
determined by the estimated quality of potential reference sites that are available in the
region. If a sufficient number of relatively undisturbed waterbodies exist (e.g., primarily
forested watersheds), then it is possible to define watershed conditions acceptable for
reference sites. If no reference sites exist, then reference conditions can be characterized
based on an extrapolation of the biological attributes representative of the aquatic biota
expected to be found in the region (see Gibson et al., 1994). EPA sees the use of a regional
reference condition as an important component and goal of State biological programs. The
Agency also recognizes that other approaches, such as upstream/downstream sampling,
may be necessary (U.S. EPA, 1990).

Characterization of reference conditions depends heavily on classification of natural
resources. Waterbodies vary widely in size and ecological characteristics, and a single
reference condition that applies to all systems would be misleading. A classification system
that organizes waterbodies into groups with similar ecological characteristics is required to
develop meaningful reference conditions. The purpose of a classification is to explain the
natural biological condition of a natural resource from the physical characteristics: for
example, a deep, cold lake in the northern forested region of the Upper Midwest will often
support a fish community characterized by trout or walleye as top predators (Heiskary et al.,
1987).

The Ohio Environmental Protection Agency has been very active in the development of
biocriteria based on reference conditions. Ohio’s experiences and methods may be useful to
other States in developing their biological monitoring and biocriteria programs (see, for
example, Ohio EPA, 1987, 1990). For further information on the development and:
implementation of biological criteria and assessments, States should consult Biological
Criteria: National Program Guidance for Surface Waters (U.S. EPA, 1990}, Rapid
Bioassessment Protocols for Use in Streams and Rivers: Benthic Macroinvertebrates and
Fish (Plafkin et al., 1989), and Biological Criteria: Technical Guidance for Streams and Small
Rivers {Gibson et al., 1994).
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© A MULTIMETRIC APPROACH TO BIOASSESSMENT is recommended to strengthen data
interpretation and reduce error in Jjudgment based on isolated indices and measures.

The accurate assessment of biological integrity requires a method that integrates biotic
responses through an examination of patterns and processes from individual to ecosystem
levels (Karr et al., 1986). The preferred approach is to define an array of metrics that
individually provide information on each biological parameter and, when integrated, function
as an overall indicator of biological condition. The strength of such 'a multimetric approach
is its ability to integrate information from individual, population, community, zoogeographic,
and ecosystem levels into a single, ecologically based index of water resource quality {Karr
et al., 1986). The development of metrics for use in the biocriteria process can be
partitioned into two phases (Barbour et al., 1995). First, an evaluation of metrics is
necessary to eliminate nonresponsive metrics and to address various technical issues (i.e.,
associated with methods, sampling habitat and frequency, etc.). Second, calibration of the
metrics determines the discriminatory power of each metric and identifies thresholds for
discriminating between "good" and "bad" sites. This process defines a suite of metrics that
are optimal candidates for inclusion in bioassessments. Subsequently, a procedure for
aggregating metrics to provide an integrative index is needed. For a metric to be useful, it
must be (1) relevant to the biological community under study and to'the specified program
objectives; (2) sensitive to stressors; (3) able to provide a response that can be
discriminated from natural variation: (4) environmentally benign to measure in.the aquatic
environment; and (5) cost-effective to sample. A number of metrics have been developed
and subsequently tested in field surveys of benthic macroinvertebrate and fish assemblage
(Barbour et al., 1995).

The conventional approach is to select some biological parameter that refers to a narrow
range of changes or conditions and evaluate that parameter (e.g., species distributions,
abundance trends, standing crop, or production estimates). Parameters are interpreted
separately with a summary statement about the overall health, This conventional approach
is limited in that the key parameters emphasized may not be reflective of overall ecological
health. :

*  Assessment of HABITAT STRUCTURE as an element of the biosurvey is critical to
assessment of biological response. ‘ C v

Interpretation of biological data in the context of habitat quality provides a mechanism for
discerning the effects of physical habitat structure on biota from those of chemical
toxicants. If habitat is of poor or somewhat degraded condition, expected biological values
are lowered; conversely, if habitat is in good condition (relative to regional expectations),
high biological condition values are expected. Poor habitat structure will prevent the
attainment of the expected biological condition, even as water quality problems are
ameliorated. If lowered biological values are indicated simultaneously with good habitat
assessment rating scores, toxic or conventional contaminants in the system may have
caused a suppression of community development. Additional chemical data may be needed
to further define the probable causes (stressors). On the other hand, high biological metric
scores in poor habitat could indicate a temporary response to organic enrichment, natural
variation in colonization/mortality, change in predation pressures, change in food
source/abundance, or other factors.
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A standardized INDEX PERIOD is important for consistent and effective monitoring.

The intent of a statewide bioassessment program is to evaluate overall biological conditions.
The capacity of the aquatic community to reflect integrated environmental effects over time
can be used as a foundation for developing bioassessment strategies (Platkin et al., 1989).
An index period is a time frame for sampling the condition of the community that is a cost-
effective alternative to sampling on a year-round basis. Ideally, the optimal index period will
correspond to recruitment cycles of the organisms {based on reproduction, emergence, and
migration patterns). In some instances, an index period would be oriented to maximize
impact of a particular pollutant source (e.g., high-temperature/low-flow period for point
sources). Sampling during an index period can (1) minimize between-year variability due to
natural events, {2) optimize accessibility of the target assemblages, and (3) maximize
efficiency of sampling gear. ‘

STANDARD OPERATING PROCEDURES (SOPs} and an effective QUALITY ASSURANCE
(Q4) PROGRAM are established to support the integrity of the data. :

The validity of the ecological study and resultant conclusions are dependent upon an
effective QA Plan. An effective QA Plan at the onset of a study provides guidance to staff
in several areas: objectives and milestones for achieving objectives throughout the study;
lines of responsibility; accountability of staff for data quality objectives; and accountability
for ensuring precision, accuracy, completeness of data collection activities, and '
documentation of sample custody procedures. Documented SOPs for developing study
plans, maintenance and application of field sampling gear, performance of laboratory
activities, and data analyses are integral quality control components of QA that can provide
significant control of potential error sources. ‘

AN IDENTIFICATION OF THE APPROPRIATE NUMBER OF SAMPLING SITES that are
representative of a waterbody is an important consideration in evaluating biological
condition. T ’ o

The spatial array of sampling sites in any given watershed and the extrapolation of biological
condition and water quality to areas beyond the exact sampling point must be established in
any type of assessment. Two primary guidelines can be identified for extrapolating )
biological assessment data to whole watersheds. First, the structure of aquatic
communities in lotic (flowing water) systems changes naturally with an increase in size of
the stream. Thresholds in this continuum of change can be established through an analysis
of regional databases. The biological condition at any particular site can only be used to
represent upstream and downstream areas of the same physical dimensions and flow
characteristics. Likewise, lake size will influence the number of sites needed to adequately
characterize a lake or area of a lake. In small lakes, one site will generally be sufficient. In
large lakes with multiple basins or in reservoirs with various zones (inflow, midsection,
outflow), a site representative of each basin or zone may be needed.

A second consideration for site identification is the change in land use patterns along a
stream gradient or lake shoreline. Changes from agricultural land use to urban centers,
forested parkland, etc., would warrant different representative sampling sites. A waterbody
with multiple dischargers may also require numerous sampling sites to characterize the

overall biological condition of the waterbody.
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‘Special Considerations for Lakes

State lake managers should address a broad array of parameters in making
lake ALUS decisions. Many of these parameters may not have specific
criteria (e.g., algal blooms, growth of nuisance weeds) but have important
effects on lake uses. Many are also indicators of the level of lake
eutrophication. L

Lake resources vary regionally, even within States, due to variations ‘in
geology, vegetation, hydrology, and land use. Therefore, regional patterns of
lake water quality, morphometry (physical characteristics such as size, »
shape, and depth), and watershed characteristics should ideally be defined
based on comparison to natural conditions using an eicoreg_ion approach.
The State can then set reasonable goals and criteria for a variety of
parameters. These regional patterns apply to natural lakes only. |

EPA is developing guidance on bioassessment protocols and biological
criteria development for lakes and reservoirs (Guidance on Lake and
Reservoir Bioassessment and Biocriteria, draft, U.S. EPA, 1994b). Draft

~ guidance is currently being revised to address informal State and Tribal
review comments. Review by EPA’s Science Advisor‘y. Board is planned for
1995. Notice of availability for public review and cornment in the Federa/
 Register is planned for 1996. ‘

5.1.6 Aquatic Life Assessments Using PhysicaI/Chem;icsl Data

This guidance is provided to encourage the best and most nationally
consistent use of physical/chemical data. EPA recognizes that many States
may not always collect a broad spectrum of chemical data (and data on
additional indicators such as fishing restrictions) for every waterbody.
Therefore, States are expected to apply the following guidance to whatever
data are available and to use a "worst case"” approach where multiple types
of data are available. If, for example, chemical data indicate full support but
temperature data indicate impairment, the waterbody is considered. impaired
based on the available P/C data. : B : '

Toxicants (priority pollutants, chlorine, and ammonia) -

A. Fully Supporting: For any one pollutant, no more than one Violation of
acute criteria (EPA’s criteria maximum concentration or applicable State
'~ criteria) within a 3-year period, based on at least 10 grab or 1-day
composite samples. C o

B. Partially Supporting: For any one pollutant, criteria éxéeeded more than
once within a 3-year period, but in. <10 percent. of samples.
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C. Not Supporting: For any one pollutant, criteria,exceedéd in > 10 percent
of samples. ' :

Note: The above assumes at least 10 samples over a 3-year period. [f
fewer than 10 samples are available, the State should use discretion'and.”
consider other factors such as the number of pollutants having a single
violation and the magnitude of the exceedance(s). ‘ ‘

Special Considerations Regarding Metals

The implementation and application of metals criteria is complex due to the
site-specific nature of metals toxicity. EPA’s policy is for States to adopt
and use the dissolved metal fraction to set and measure compliance with
water quality standards, because dissolved metal more closely approximates
the bioavailable fraction of metal in the water column than does total
recoverable metal. Table 5-4 provides guidance for calculating EPA
dissolved criteria from the published total recoverable criteria. The data,
expressed as percentage metal dissolved, are presented as recommended
values and ranges. If a State is collecting dissolved metal data but does not
yet have dissolved criteria, Table 5-4 might be useful for estimating
screening values. Also, if total recoverable metal concentrations are less
than the estimated dissolved metal criteria calculated from Table 5-4, the
State could be relatively certain that toxic concentrations are not present.

Some States have already developed and are using dissolved metals criteria
and should continue to do so. In the absence of dissolved metals data and - o
State criteria, States should continue to apply total recoverable metals -

criteria to total recoverable metals data because this is more conservative

and thus protective of aquatic life.

Historical metals data should be used with care. Concern about the reliability
of the data are greatest below about 1 ppb due to the possibility of ,
contamination problems during sample collection and analysis. EPA believes
that most historical metals concentrations above this level are valid if

collected with appropriate QA and QC.

Other Considerations Regarding Toxicant Data

e States should document their sampling frequency. Sampling frequency
should be based on potential variability in toxicant concentrations. In
general, waters should have at least quarterly data to be considered
monitored; monthly or more frequent data are considered abundant.
More than 3 years of data may be used, although the once-in-3-years

| consideration still applies (i.e., two violations. are allowed in 6 years of
| abundant data).
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